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(54) PICTURE PROCESSOR 

(57)Abstract: 

PURPOSE: To execute a more proper picture 
compression processing and to improve the 
reproducibility of picture data by executing an 
optimization processing for correcting inclination in the 
distribution state of picture data before executing an 
encoding processing. 

CONSTITUTION: A color space transformation part 602 
converts standardized RGB picture data into an XYZ 
color specification system and, then, converts them into 
respective kind of data of L*a*b* color specification 
system. A color space optimization is executed in a 
color space optimization part 603 in accordance with 
setting by a user. In the processing executed by a 
default, the color reproduction range of L*a*b* is 
detected and the distribution of L*a* and b* is changed 
so as to be from the possible min. value to the possible 
max. value of data in color space. After the encoding 
processing of a GBTC system is executed to picture 
data where the color space optimization processing is 
executed in an encoding/decoding processing part 604, storage is executed in a compression 
picture memory 610. Then, reading is executed from the memory 610 by block unit so as to 
process decoding and a color space reverse optimization processing is executed in decoded 
data. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The data-conversion section which changes the RGB image data of a manuscript into 
the data of a lightness component and a chromaticity component, It is based on the minimum 
value and maximum of each data of the lightness component obtained by the data-conversion 
section and a chromaticity component. The optimization processing section changed so that it 
may be applied and distributed over maximum from the minimum value to which the data 
concerned can take the distribution condition of each data of the above-mentioned lightness 
component and a chromaticity component in a color space, The data of the lightness component 
changed by the optimization processing section and a chromaticity component are divided into 
the block which consists of a predetermined pixel matrix, respectively. The average Q1 and the 
parameter P2 of data of a value not more than parameter P1 which are defined from the data 
within a block for every block The sum of the average Q4 of the data of the above value two The 
average information divided equally and searched for, (However, it has the relation of PKP2) It is 
based on the gradation width-of-face characteristic which is the difference of the above- 
mentioned average value Q4 and an average value Q1. The data of each pixel within a block The 
coding processing section encoded to the code data quantized and obtained on gradation level 
fewer than said data within the limits of the gradation distribution within the block concerned, 
The storage section which memorizes the average-value information, gradation width-of-face 
characteristic, and code data for every block obtained by coding processing in the coding 
processing section, The decryption processing section which decrypts code data per block based 
on the average-value information and the gradation width-oMace characteristic which are 
memorized by the storage section, The image processing system characterized by having the 
reverse optimization processing section returned to the condition before the distribution 
condition of the data of the lightness component decrypted in the decryption processing section 
and a chromaticity component is changed in the above-mentioned optimization processing 
section. 

[Claim 2] It is the image processing system which is equipped with a setting means set up the 
range of the data of the lightness component recognized to be still more nearly beige and a 
chromaticity component in the image processing system indicated by claim 1, and is 
characterized by for the above-mentioned optimization-processing section to change the data of 
the lightness component which exists within limits set up by the setting means, and a 
chromaticity component compared with the data of the lightness component concerned which 
exists out of range, and a chromaticity component so that it may be distributed over the larger 
range. 

[Claim 3] It has a setting means to set up the range of the data of the lightness component 
recognized to be still more nearly beige and a chromaticity component in the image processing 
system indicated by claim 1. The above-mentioned optimization processing section When there 
is a value of the both sides of the data of a lightness component and a chromaticity component 
within limits set up by the setting means It is based on the minimum value and maximum of the 
lightness component set up by the setting means, and a chromaticity component While changing 
so that it may be applied and distributed over maximum from the minimum value to which the 
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data concerned can take the distribution condition of the data of the lightness component 
concerned and a chromaticity component in a color space When [ which exists out of range ] at 
least one side of the data of a lightness component and a chromaticity component is set up by 
the above-mentioned setting means The image processing system characterized by changing so 
that it may be applied and distributed over maximum from the minimum value to which the data 
concerned can take the distribution condition of the data concerned in a color space based on 
the minimum value and maximum of each data of the lightness component obtained in the data- 
conversion section, and a chromaticity component. 

[Claim 4] The data-conversion section which changes the RGB image data of a manuscript into 
the data of a lightness component and a chromaticity component, It is based on the minimum 
value and maximum of data of a pixel which have data of the lightness component obtained by 
the data-conversion section within the limits of predetermined. [ of a chromaticity component ] 
The optimization processing section changed so that it may be applied and distributed over 
maximum from the minimum value to which the data of a chromaticity component can take the 
distribution condition of the data of the chromaticity component of the pixel in the within the 
limits concerned in a color space. The data of the lightness component changed by the 
optimization processing section and a chromaticity component are divided into the block which 
consists of a predetermined pixel matrix, respectively. The average Q1 and the parameter P2 of 
data of a value not more than parameter P1 which are defined from the data within a block for 
every block The sum of the average Q4 of the data of the above value two The average 
information divided equally and searched for, (However, it has the relation of PKP2) It is based 
on the gradation width-oMace characteristic which is the difference of the above-mentioned 
average value Q4 and an average value Q1. The data of each pixel within a block The coding 
processing section encoded to the code data quantized and obtained on gradation level fewer 
than said data within the limits of the gradation distribution within the block concerned, The 2nd 
storage section which memorizes the average-value information, gradation width-of-face 
characteristic, and code data for every block obtained by coding processing in the coding 
processing section, The decryption processing section which decrypts code data per block based 
on the average-value information and the gradation width-ofH'ace characteristic which are 
memorized by the 2nd storage section, The image processing system characterized by having 
the reverse optimization processing section which returns the distribution condition of the data 
of the chromaticity component decrypted in the decryption processing section to the condition 
before being changed in the above-mentioned optimization processing section based on the data 
of a lightness component 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image processing system which performs 
compression coding of image information using a GBTC (Generalized Block Truncation Coding) 
method. 
[0002] 

[Description of the Prior Art] In recent years, it considers as the method which carries out 
compression elongation of the image data of a manuscript, and the GBTC method is proposed. 
By the GBTC method, the image data of a manuscript is extracted for every block of a 
predetermined pixel matrix. The average Q1 and the parameter P2 (however, the relation of 
PKP2 is filled.) of data not more than parameter P1 which are defined from the data within a 
block for every block The sum of the average Q4 of the data of the above value is based on the 
gradation width-of-face characteristic LD which is the difference of the average information LA 
and the above-mentioned average Q4 which are divided equally and calculated, and the average 
Q1 two. Compression coding of the data of each pixel within a block is carried out at the code 
data which quantizes on gradation level fewer than said data, and is obtained within the limits of 
the gradation distribution within the block concerned. Drawing 1 is drawing for explaining the flow 
of coding processing of a general GBTC method. By the GBTC method, as shown in drawing 1 
(a), the image data of a manuscript image is extracted per 4x4 pixel block. The image data within 
the extracted 4x4-pixel block the method which uses and explains drawing 2 below — coding 
processing — carrying out — data [ 1 byte per each pixel (= 8 bits) of ] x — the image data for 
1 6 pixels (1 6 bytes, i.e., 1 28 bits), as shown in drawing 1 (b) 2-bit code data x which classifies 1 
byte of average-value information LA, and the data of each pixel into four steps as well as the 
gradation width-ofH'ace characteristic LD of 1 byte, and is assigned — it encodes to a total of 6 
bytes (= 48 bits) of data for 16 pixels. This compresses the amount of data into three eighths. 
Drawing 1 (c) is drawing where the amount of data of the encoded image data means that it is 
equivalent to a part for 6 pixels of image data before coding. A decryption of the encoded data is 
performed by computing 1 byte of image data corresponding to code data 2 bits each based on 
the gradation width-of-face characteristic LD and the average-value information LA. 
[0003] Drawing 2 is drawing showing coding processing and decryption processing of a GBTC 
method, (a) of drawing 2 indicates relation with the gradation width-o^ace characteristic LD to 
be Maximum Lmax, the minimum value Lmin, and parameters P1 and P2. From the image data 
extracted per 4x4 pixel block, predetermined characteristic quantity required for coding is 
calculated. Characteristic quantity is calculated by the following operations. First, Maximum 
Lmax and the minimum value Lmin of image data 8 bits each within a 4x4-pixel block are 
detected. Next, it asks for the parameter P1 which added one fourth of the differences of 
Maximum Lmax and the minimum value Lmin to the value of the minimum value Lmin, and the 
parameter P2 which added three fourths of the above-mentioned differences to the value of the 
minimum value Lmin. That is, parameters P1 and P2 are called for by the operation of the 
following "-one number" and "a-two number." 

[Equation 1] P1= (Lmax+3Lmin)/4 — [Equation 2] The average Q1 of the image data of the pixel 
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not more than parameter P1 is calculated among P2= (3 Lmax+Lmin)/4, next the image data of 
each pixel. Moreover, the average Q4 of the image data of the pixel beyond parameter P2 is 
calculated among the image data of each pixel. Based on the calculated averages Q1 and Q4, 
average information LA= (Q1+Q4) / 2, and gradation width-of-face characteristic LD=Q4-Q1 are 
calculated. 

[0004] The operation of "a-three number" and "a-four number" is performed, and reference 
values L1 and L2 are defined. 

[Equation 3] L1=LA-LD/4 — [Equation 4] L2=LA+LD / the 4 above-mentioned reference values 
LI and L2 are used in case image data, 1 byte (8 bits), i.e., 256 gradation, of each pixel, is 
encoded to code data of 2 bits, i.e., 4 gradation, with the above-mentioned average-value 
information LA. It sets in 4x 4-pixel block, and (b) of drawing 2 is the i— th line (however, it is i= 1 f 
and 2, 3 and 4.). It is below the same and is eye the j-th train (however, it is j= 1, and 2, 3 and 
4.). the following — being the same — it is drawing showing the value of code data phiij assigned 
according to the data value of the existing pixel Xij. According to the value of Pixel Xij, 2-bit 
code data phiij of the value shown in the next "table 1" is assigned to a detail more. 
[Table 1] 
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The data encoded by the GBTC method consist of code data for 16 pixels (16x2 bits), a 
gradation width-of-face characteristic LD of 1 byte each (8 bits), and average information LA. 
[0005] As shown in (c) of drawing 2 , in case the encoded data are decrypted, the above- 
mentioned gradation width-of-face characteristic LD and the average information LA are used. 
That is, according to the value of code data phiij assigned to the pixel Xij in the i— th line and eye 
the j-th train, it transposes to 256 gradation data of the value which shows the data of Xij in the 
next "table 2." 



[Table 2] 
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[0006] The image data of the pixel Xij (however, i and j are which values of 1, 2, 3, and 4, 
respectively.) in a 4x4-pixel block is transposed to 256 gradation data of four kinds of values by 
coding processing and decryption processing of a GBTC method. Here, the decrypted data 
include an error clearly as compared with the data of a subject-copy image. However, the error 
concerned is the level which cannot be easily conspicuous on human being s vision property, and 
most image quality degradation is not accepted by the natural image. By the GBTC method, it 
can ask for parameters Q1 and Q4 from the gradation width-of-face characteristic LD contained 
in the encoded data, and the average information LA. That is, the alphabetic character image 
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which consists of a black part not more than parameter P1 and a white part beyond parameter 
P2 is reproducible from the encoded data. The compressibility of data changes with the classes 
of manuscript by the JPEG method which carries out Huffman coding of the data obtained by 
carrying out DCT conversion of the image data. That is, although a data compression higher than 
a GBTC method is realized to a certain manuscript, with another manuscript it may hardly be 
uncompressible. For this reason, a setup of the capacity of the memory with which an image 
processing system is equipped is difficult. However, data are compressible with fixed 
compressibility with a GBTC method. For this reason, it has the advantage that a setup of the 
capacity of the memory with which an image processing system is equipped is easy. 
[0007] 

[Problem(s) to be Solved by the Invention] In coding processing and decryption processing of the 
above-mentioned GBTC method, as shown in "-one number" - "a-four number", and "Table 2", 
division process is used abundantly. [ of previous ] For this reason, when the difference of the 
component data of each pixel is small, the repeatability of the image data which that difference 
is lost in the middle of an operation, and is obtained by decryption processing falls. For this 
reason, the problem that enough reappearance images are not obtained arises like the color of 
people's skin about the part from which a chromaticity and lightness change delicately. 
[0008] The purpose of this invention is offering the image processing system which performs 
more suitable picture compression processing. 
[0009] 

[Means for Solving the Problem] The data-conversion section which changes the RGB image 
data of a manuscript into the data of a lightness component and a chromaticity component in 
the 1st image processing system of this invention, It is based on the minimum value and 
maximum of each data of the lightness component obtained by the data-conversion section and 
a chromaticity component The optimization processing section changed so that it may be 
applied and distributed over maximum from the minimum value to which the data concerned can 
take the distribution condition of each data of the above-mentioned lightness component and a 
chromaticity component in a color space, The data of the lightness component changed by the 
optimization processing section and a chromaticity component are divided into the block which 
consists of a predetermined pixel matrix, respectively. The average Q1 and the parameter P2 of 
data of a value not more than parameter P1 which are defined from the data within a block for 
every block The sum of the average Q4 of the data of the above value two The average 
information divided equally and searched for, (However, it has the relation of PKP2) It is based 
on the gradation width-oMace characteristic which is the difference of the above-mentioned 
average value Q4 and an average value Q1. The data of each pixel within a block The coding 
processing section encoded to the code data quantized and obtained on gradation level fewer 
than said data within the limits of the gradation distribution within the block concerned, The 
storage section which memorizes the average-value information, gradation width-of-face 
characteristic, and code data for every block obtained by coding processing in the coding 
processing section, The decryption processing section which decrypts code data per block based 
on the average-value information and the gradation width-oMace characteristic which are 
memorized by the storage section, It has the reverse optimization processing section returned to 
the condition before the distribution condition of the data of the lightness component decrypted 
in the decryption processing section and a chromaticity component is changed in the above- 
mentioned optimization processing section. In the above-mentioned image processing system, it 
has a setting means to set up the range of the data of the lightness component recognized to be 
desirable still more nearly beige and a chromaticity component, and compared with the data of 
the lightness component concerned which exists out of range, and a chromaticity component, 
the above-mentioned optimization processing section changes the data of the lightness 
component which exists within limits set up by the setting means, and a chromaticity component 
so that it may be distributed over the larger range. Moreover, in another desirable image 
processing system, it has a setting means to set up the range of the data of the lightness 
component recognized to be still more nearly beige and a chromaticity component. The above- 
mentioned optimization processing section When there is a value of the both sides of the data of 
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a lightness component and a chromaticity component within limits set up by the setting means It 
is based on the minimum value and maximum of the lightness component set up by the setting 
means, and a chromaticity component. While changing so that it may be applied and distributed 
over maximum from the minimum value to which the data concerned can take the distribution 
condition of the data of the lightness component concerned and a chromaticity component in a 
color space When [ which exists out of range ] at least one side of the data of a lightness 
component and a chromaticity component is set up by the above-mentioned setting means It 
changes so that it may be applied and distributed over maximum from the minimum value to 
which the data concerned can take the distribution condition of the data concerned in a color 
space based on the minimum value and maximum of each data of the lightness component 
obtained in the data-conversion section, and a chromaticity component. 

[0010] The data-conversion section which changes the RGB image data of a manuscript into the 
data of a lightness component and a chromaticity component in the 2nd image processing 
system of this invention, It is based on the minimum value and maximum of data of a pixel which 
have data of the lightness component obtained by the data-conversion section within the limits 
of predetermined. [ of a chromaticity component ] The optimization processing section changed 
so that it may be applied and distributed over maximum from the minimum value to which the 
data of a chromaticity component can take the distribution condition of the data of the 
chromaticity component of the pixel in the within the limits concerned in a color space, The data 
of the lightness component changed by the optimization processing section and a chromaticity 
component are divided into the block which consists of a predetermined pixel matrix, 
respectively. The average Q1 and the parameter P2 of data of a value not more than parameter 
P1 which are defined from the data within a block for every block The sum of the average Q4 of 
the data of the above value two The average information divided equally and searched for, 
(However, it has the relation of PKP2) It is based on the gradation width-of-face characteristic 
which is the difference of the above-mentioned average value Q4 and an average value Q1. The 
data of each pixel within a block The coding processing section encoded to the code data 
quantized and obtained on gradation level fewer than said data within the limits of the gradation 
distribution within the block concerned, The 2nd storage section which memorizes the average- 
value information, gradation width-of-face characteristic, and code data for every block obtained 
by coding processing in the coding processing section, The decryption processing section which 
decrypts code data per block based on the average-value information and the gradation width- 
ofH'ace characteristic which are memorized by the 2nd storage section, It has the reverse 
optimization processing section which returns the distribution condition of the data of the 
chromaticity component decrypted in the decryption processing section to the condition before 
being changed in the above-mentioned optimization processing section based on the data of a 
lightness component. 
[0011] 

[Function] In the 1st image processing system of the above, in the data-conversion section, 
after changing the RGB image data of a manuscript into the data of a lightness component and a 
chromaticity component, in the optimization processing section, it changes so that it may be 
applied and distributed over maximum from the minimum value to which the data concerned can 
take the distribution condition of the data concerned in a color space based on the minimum 
value and maximum of each data of a lightness component and a chromaticity component. By 
performing this processing, before performing coding processing in coding processing, it is 
prevented by the division process performed by coding processing that the detailed difference 
between [ each ] data of a lightness component and a chromaticity component is lost Moreover, 
in a desirable image processing system, it changes so that it may be distributed over all the 
range in which the data concerned can take the distribution condition of the data concerned 
based on the minimum value and maximum of each data of the lightness component obtained by 
the data-conversion section and a chromaticity component. Thereby, the repeatability of the 
data of the lightness component of a beige field and a chromaticity component improves. It has a 
setting means to set up the range of the data of the lightness component recognized to be still 
more nearly beige in another desirable image processing system, and a chromaticity component 
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Moreover, the above-mentioned optimization processing section When there is a value of the 
data of the both sides of a lightness component and a chromaticity component within limits set 
up by the setting means It is based on the minimum value and maximum of the lightness 
component set up by the setting means, and a chromaticity component. While changing so that it 
may be applied and distributed over maximum from the minimum value to which the data 
concerned can take the distribution condition of the data of the lightness component concerned 
and a chromaticity component in a color space When [ which exists out of range ] at least one 
side of the data of a lightness component and a chromaticity component is set up by the above- 
mentioned setting means It changes so that it may be applied and distributed over maximum 
from the minimum value to which it smells in a color space and ****** data can take the 
distribution condition of the data concerned based on the minimum value and maximum of each 
data of the lightness component obtained in the data-conversion section, and a chromaticity 
component Thereby, the repeatability of the data of the lightness component of the pixel 
belonging to a beige field and a chromaticity component improves further. 
[0012] Moreover, in the 2nd image processing system, the optimization processing section is 
changed so that it may be applied and distributed over maximum from the minimum value to 
which the data of a chromaticity component can take the distribution condition of the data of 
the chromaticity component of the pixel which has data of the lightness component obtained by 
the data-conversion section in the within the limits concerned based on the minimum value and 
maximum of data of a pixel which are within the limits of predetermined in a color space. [ of a 
chromaticity component ] It is prevented that the data of the chromaticity component of the 
pixel in the range concerned become a uniform value by the division process performed in the 
coding processing section by setting the above-mentioned predetermined range as the range 
where the value of lightness component data is high, or the low range. 
[0013] 

[Example] The digital color copying machine of this example performs optimization processing 
which corrects the bias of the distribution condition of image data, before performing coding 
processing of a GBTC method. Moreover, reverse optimization processing returned to the 
original distribution condition after decryption processing is performed. This prevents degradation 
of the repeatability of the image data based on the division process in coding processing and 
decryption processing. 

(1) Coding of the image data based on a GBTC method (2) The explanation (3-1) main routine 
(3-2) mode setting processing (3-3) color space optimization processing (3-3-1) color space 
optimization processing section of the configuration (2-2) control-panel (2-3) processing block 
(3) image processing of the configuration (2-1) digital color copying machine of a digital color 
copying machine And configuration (3-3-2) color space optimization processing (3-3-2-1) color 
space optimization processing of the inverse transformation processing section (1) 
(3-3-2-2) Color space optimization processing (2) 
(3-3-2-3) Color space optimization processing (3) 
(3-3-2-4) Color space optimization processing (4) 

(3-3-3) Color space reverse optimization processing (3-3-3-1) color space reverse optimization 
processing (1) 

(3-3-3-2) Color space reverse optimization processing (2) 
(3-3-3-3) Color space reverse optimization processing (3) 
(3-3-3-4) Color space reverse optimization processing (4) 

[0014] (1) By the coding GBTC method of the image data based on a GBTC method The average 
Q1 and the parameter P2 (however, the relation of PKP2 is filled.) of data not more than 
parameter P1 which extract the image data of a manuscript for every block of a predetermined 
pixel matrix, and are defined from the data within a block for every block The sum of the average 
Q4 of the data of the above value is based on the gradation width-of-face characteristic LD 
which is the difference of the average information LA and the above-mentioned average Q4 
which are divided equally and calculated, and the average Q1 two. Compression coding of the 
data of each pixel within a block is carried out at the code data which quantizes on gradation 
level fewer than said data, and is obtained within the limits of the gradation distribution within 



http://www4.ipdl.inpitgojp/cgi-bin/tran^web_cgi_eije 



2007/06/29 



JP,09-009069,A [DETAILED DESCRIPTION] 



6/22 is 



the block concerned. Drawing 1 is drawing showing the flow of coding processing of the GBTC 
method which the digital color copying machine of this example performs. By the GBTC method, 
as shown in (a), the image data of a manuscript image is extracted per 4x4 pixel block. The image 
data within the extracted 4x4-pixel block the method which uses and explains drawing 2 below - 
- coding processing — carrying out — data [ 1 byte per each pixel (= 8 bits) of ] x — the image 
data for 16 pixels (16 bytes, i.e., 128 bits), as shown in (b) 2-bit code data x which classifies 1 
byte of average-value information LA, and the data of each pixel into four steps as well as the 
gradation width-of-face characteristic LD of 1 byte, and is assigned — it encodes to a total of 6 
bytes (= 48 bits) of data for 16 pixels. This compresses the amount of data into three eighths, (c) 
is drawing where the amount of data of the encoded image data means that it is equivalent to a 
part for 6 pixels of image data before coding. A decryption of the encoded data is performed by 
computing 1 byte of image data corresponding to code data 2 bits each based on the gradation 
width-of-face characteristic LD and the average-value information LA. In addition, in this 
example, although the image data of a manuscript is extracted per 4x4 pixel block, it is not 
limited to this but you may extract a 3x3-pixel block and per 6x6 pixel block. Moreover, it is not 
limited to what encodes 256 gradation data of each pixel within a block to the code data of 4 
gradation, but you may encode to the code data of 2 gradation or 8 gradation. 
[0015] Drawing 2 is drawing showing coding processing and decryption processing of a GBTC 
method, (a) of drawing 2 indicates relation with the gradation width-ofH^ce characteristic LD to 
be Maximum Lmax, the minimum value Lmin, and parameters P1 and P2. From the image data 
extracted per 4x4 pixel block, predetermined characteristic quantity required for coding is 
calculated. Characteristic quantity is calculated by the following operations. First, Maximum 
Lmax and the minimum value Lmin of image data 8 bits each within a 4x4-pixel block are 
detected. Next, it asks for the parameter P1 which added one fourth of the differences of 
Maximum Lmax and the minimum value Lmin to the value of the minimum value Lmin, and the 
parameter P2 which added three fourths of the above-mentioned differences to the value of the 
minimum value Lmin. [n addition, parameters P1 and P2 are called for by the operation of the 
above "a-one number" and "a-two number." Next, the average Q1 of the image data of the pixel 
not more than parameter P1 is calculated among the image data of each pixel. Moreover, the 
average Q4 of the image data of the pixel beyond parameter P2 is calculated among the image 
data of each pixel. Based on the calculated averages Q1 and Q4, average information LA= 
(Q1+Q4) / 2, and gradation width-ofH'ace characteristic LD=Q4-Q1 are calculated. Next, the 
operation of the above "a-three number" and "a-four number" is performed, and reference 
values L1 and L2 are defined. Here, reference values L1 and L2 are used in case image data, 1 
byte (8 bits), i.e., 256 gradation, of each pixel, is encoded to code data of 2 bits, i.e., 4 gradation, 
with the above-mentioned average-value information LA. It sets in 4x 4-pixel block, and (b) of 
drawing 2 is the i-th line (however, it is i= 1, and 2, 3 and 4.). It is below the same and is eye the 
j-th train (however, it is j= 1, and 2, 3 and 4.). the following — being the same — it is drawing 
showing the value of code data phiij assigned according to the data value of the existing pixel Xij. 
According to the value of Pixel Xij, 2-bit code data phiij of the value shown above "Table 1" is 
assigned to a detail more. The data encoded by the GBTC method consist of code data for 1 6 
pixels (16x2 bits), a gradation width-of^ace characteristic LD of 1 byte each (8 bits), and 
average information LA. (c) of drawing 2 shows the data after the decode which decrypts code 
data phiij assigned in the block, and is obtained. In case the encoded data are decrypted, the 
above-mentioned gradation width-of-face characteristic LD and the average information LA are 
used. That is, according to the value of code data phiij assigned to the pixel Xij in the i-th line 
and the j-th line, it transposes to 256 gradation data of a value in which the data of Xij are 
shown above "Table 2." The image data of the pixel Xij (however, i and j are which values of 1, 2, 
3, and 4, respectively.) in a 4x4-pixel block is transposed to 256 gradation data of four kinds of 
values by coding processing and decryption processing of a GBTC method. For this reason, the 
decrypted data include a clear error as compared with the data of a subject-copy image. 
However, the error concerned is the level which cannot be easily conspicuous on human beings 
vision property, and most image quality degradation is not accepted by the natural image. By the 
GBTC method, it is completely restored from the gradation width-of-face characteristic LD 
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contained in the data with which parameters Q1 and Q4 were encoded, and the average LA. For 
this reason, by the alphabetic character image, a black part is less than [ parameter P1 ], and if a 
white part is more than parameter P2, the alphabetic character image concerned can be 
restored completely. 

[0016] (2) The block diagram 3 of the configuration (2-1) digital color copying machine of a digital 
color copying machine is a sectional view of the digital color copying machine of this example . A 
digital full colour copying machine is roughly divided into the image read station 100 which reads 
the RGB image data of a manuscript and the copy section 200. In the image read station 1 00. 
the manuscript laid on manuscript base glass 107 is irradiated with the exposure lamp 101. The 
reflected light of a manuscript is led to a lens 104 by three mirrors 103a. 103b, and 103c, and 
carries out image formation by the CCD sensor 105. The exposure lamp 101 and mirror 103a 
move in the direction of an arrow head (the direction of vertical scanning) at the rate V 
according to a setting scale factor by the scanner motor 102. Thereby, the manuscript laid on 
manuscript base glass is scanned over the whole surface. Moreover, with migration in the 
direction of an arrow head of the exposure tamp 101 and mirror 103a. Mirrors 103b and 103c are 
V/2 of rates, and, similarly move in the direction of an arrow head (the direction of vertical 
scanning). After the multiple-value electrical signal of three colors of R. G. and B which are 
obtained by the CCD sensor 105 is changed into yellow (Y). magenta (M). cyanogen (C). and 
which [ of black (BK) ] 8— bit gradation data by the reading signal-processing section 106, it is 
outputted to the external output port 108 and the copy section 200 by it. In the copy section 
200, the image data correction section 201 performs gradation amendment (gamma amendment) 
according to the gradation property of a photo conductor to the gradation data inputted. The 
printer exposure section 202 carries out D/A conversion of the image data after amendment, 
generates a laser diode driving signal, and makes semiconductor laser emit light with this driving 
signal. The laser beam generated from the printer exposure section 202 corresponding to 
gradation data exposes the photo conductor drum 204 by which a rotation drive is carried out 
through reflecting mirrors 203a and 203b. Before the photo conductor drum 204 received 
exposure for every copy, it was irradiated with the eraser lamp 211, and it is uniformly charged 
with the electrification charger 205. [f exposure is received in this condition, the electrostatic 
latent image of a manuscript will be formed on the photo conductor drum 204. Only any one of 
cyanogen (C), a Magenta (M), yellow (Y), and the toner development machines 206a-206d of 
black (BK) is chosen, and the electrostatic latent image on the photo conductor drum 204 is 
developed. The developed toner image is imprinted by the tracing paper twisted on the imprint 
drum 218 by the imprint charger 209 after an excessive charge is removed by the eraser 208 
before an imprint The imprint film is stuck on the front face and the imprint drum 218 rotates 
counterclockwise at the same rate as the rotational speed of a photo conductor. Moreover, in 
order to take the synchronization of the maintenance location of tracing paper, and an image 
imprint location, orientation plate 220a is prepared inside the imprint drum 218. With rotation of 
the imprint drum 218, criteria location sensor 220b generates a predetermined reference signal, 
whenever orientation plate 220a crosses the sensor concerned. Tracing paper is conveyed with 
the feed roller 213 from the sheet paper cassette group 212 on a conveyance way, and is 
conveyed by the timing roller 217 with the conveyance roller 214. When tracing paper is inserted 
from a detachable tray 216. it is conveyed by the timing roller 217 with the conveyance roller 
215. The timing roller 217 supplies tracing paper to the imprint drum 218 synchronizing with the 
above-mentioned reference signal, and holds tracing paper to the position on the imprint drum 
218. Electrostatic adsorption of the tracing paper supplied to the imprint drum 218 from the 
timing roller 217 is carried out by the adsorption charger 219 at the imprint drum 218. The 
above-mentioned printing process is repeatedly performed about four colors of yellow (Y). 
magenta (M). cyanogen (C). and black (BK). At this time, the exposure lamp 101 and Mirrors 
103a. 103b. and 103c repeat predetermined actuation synchronizing with actuation of the photo 
conductor drum 204 and the imprint drum 218. then, tracing paper — an electric discharge 
separation charger pair — it is that the charge of the form which was carrying out electrostatic 
adsorption by 221 is removed, and dissociates from the imprint drum 218. the tracing paper 
separated from the imprint drum 218 — a fixing roller pair — after fixing processing is performed 
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by 223. paper is delivered to a paper output tray 224. 

[0017] (2~2) Control-panel drawing 4 is the front view of the control panel 300 of a copying 
machine 1. A ten key 301 is used in case the beige field used by the number of copies or 
optimization processing is set up. The print key 302 is a key for starting copy actuation. LCD303 
for a display displays a copy situation and a mode setting screen. A push on the mode setting 
key 306 displays the screen (screen which is indicating by current) which chooses as LCD303 
for a display the type of the optimization processing performed in the optimization processing 
section 603. A cursor key 304 is used in case two or more items displayed on LCD303 for a 
display are chosen. The inverse video of the item chosen by the cursor key 304 is carried out In 
this Fig., color space optimization processing (1) is chosen. By carrying out the depression of the 
enter key 305, a setup of the item chosen by the cursor key 304 is performed. The item set up 
by the enter key 305 becomes [ that an inverse video is carried out to as, and ]. Although later 
mentioned about the concrete contents of processing, in the copying machine of this example, 
any one of four kinds of (1) - (4) can be set up as color space optimization processing. In 
addition, a default is color space optimization processing (1). LCD303 for a display displays the 
screen which requires that each value of maximum Ls*max of lightness component L* judged to 
be a beige field, minimum value Ls*min and maximum as*max of chromaticity component a*, 
minimum value as*min, and maximum bs*max of chromaticity component b* and minimum value 
bs*min should be set up, when color space optimization processing (3) and (4) are chosen. Each 
value of lightness component Ls*max and Ls*min which were set up, chromaticity component 
as*max and as*min, bs*max, and bs*min is memorized by the hard disk 614. In addition to this, 
the above-mentioned control panel 300 is equipped with the scale-factor setting key 307 which 
sets up a copy scale factor, the form selection key 308 which chooses the size of tracing paper, 
and the auto setting key 309 which sets up an automatic form optional feature. 
[0018] (2-3) Processing block drawing 5 is the block diagram showing each signal processing 
which the above-mentioned reading signal-processing section 106 performs. Each image data of 
R, G, and B of the manuscript read by the CCD sensor 105 has dispersion by the individual 
difference of the CCD sensor 105 with which each copying machine is equipped. For this reason, 
even when the criteria patch of the same color table is read, it reads for every copying machine 
and the values of data differ. In the reader color correction processing section 601, the read 
RGB image data are amended to the standard RGB image data standardized by the NTSC 
standard, Hi-Vision specification, etc. Each image data of OR, OG, and alumnus to whom 
amendment was performed in the reader color correction processing section 601 is outputted to 
the external I/O port 108 while it is outputted to the following color space conversion processing 
section 602. The peripheral device connected to the copying machine concerned receives the 
image data of OR, OG, and alumnus of a manuscript through the external I/O port 108. 
Moreover, in the copying machine of this example, it will also be possible to form an image using 
the image data of OR, OG, and alumnus inputted through the external I/O port 108 from a 
peripheral device, and a copying machine will function as a printer in this case. This is because it 
is set up so that the RGB image data by which each processing section after the reader color 
correction processing section 601 was standardized may be used. The color space conversion 
processing section 602 changes it into each data of a L*a*b* color coordinate system, after 
changing the standardized RGB image data (OR, OG, alumnus) into an XYZ color system. 
Drawing 6 is drawing showing a L*a*b* color-coordinate-system stereo. Lightness 0 (black)-255 
(white) is expressed with the unit [ saturation / L*. a hue, and ] a* and b*. Chromaticity 
component a* and b* express the direction of a color, respectively, and, in chromaticity 
component a*, red - green direction and chromaticity component b* expresses the direction of 
yellow - blue. Here, changing RGB image data into a L*a*b* color coordinate system is based on 
the following reasons. As mentioned above, by the GBTC method, the 8— bit image data Xij within 
a 4x4-pixel block is changed into every 2-bit code data phiij. In the case of a decryption, 256 
gradation data of the gradation width-of-face characteristic LD and four kinds of values 
specified based on the average-value information LA are made to correspond to code data phiij 
to which it was assigned by each pixel, and are replaced. Thus, the image data obtained by 
decryption has a certain amount of error to the image data before encoding. If the color of each 
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pixel is reproduced using each image data of R t G, and B which have these errors, a gap will arise 
in the color of the edge part of a manuscript. However, if each data of a L*a*b* color coordinate 
system is used, even if an error arises in the value of the data decrypted, a gap of a color will 
not arise into the edge part of a manuscript only by lightness and a chromaticity changing 
somewhat. For this reason, in the copying machine of this example, in case the image data of a 
manuscript is encoded and decrypted, RGB image data are once changed into the data of a 
L#a*b* color coordinate system. Using the data of a L*a*b* color coordinate system with the 
copying machine of this example may change into the data of other color coordinate systems, 
such as a L*u*v* color coordinate system, and YCrCb, HVC, as long as it is based on the reason 
for the above and changes RGB image data into the data of a hue, lightness, and saturation, 
image information L* of the manuscript by which the color space optimization processing section 
603 is expressed with a L*a*b* color coordinate system, a*, and b* — as opposed to each data, 
data processing based on the graph of drawing 7 (a) - (c) is performed, distribution of lightness 
component L# is changed into 0-255 from L*min-L*max f and distribution of each component of 
chromaticity a* and b* is changed into -127-128 from a*min-a*max and b*min-b*max, 
respectively. Drawing 7 (a) The graph shown in - (c) is a graph used by color space optimization 
processing (1). In the copying machine of this example, one of 4 kinds of color space optimization 
processing (1) - (4) can be set up. When nothing is set up by the user, color space optimization 
processing (1) is performed. In addition, color space optimization processing (1) - (4) is explained 
later. Here, performing color space optimization processing is based on the following reasons. 
That is, in the coding processing and decryption processing by the GBTC method, as shown in 
"-one number" - "a-four number", and "Table 2", division process is used abundantly. [ of 
previous ] For this reason, when the difference of the component data of each pixel is small, the 
repeatability of the image data which that difference is lost in the middle of an operation, and is 
obtained by decryption processing falls. In the color space optimization processing section 603, 
distribution of lightness component L* is changed into the value distributed over all the range of 
0-255 for every manuscript by the above-mentioned operation, and it is for every manuscript 
about distribution of each component of chromaticity a* and b*. - It changes into the value 
distributed over all the range of 127-128. It mitigates above-mentioned un-arranging according 
to this performing the above-mentioned division process. In coding/decryption processing 
section 604, coding processing of a GBTC method is performed to the image data to which color 
space optimization processing was performed. The encoded data (the gradation width-of-face 
characteristic LD, the average-value information LA, code data phiij) are stored in the 
compression image memory 610. In decrypting the encoded data, the data encoded from the 
compression image memory 610 are read for every block, and it performs decryption processing 
about the read data. In coding/decryption processing section 604, lightness component L2*, 
chromaticity component a2*, and b2* of the decrypted image data are outputted. In the color 
space reverse optimization processing section 605, color space reverse optimization processing 
corresponding to the color space optimization processing performed by the color space 
optimization processing 603 is performed, and distribution of each data is returned. Color space 
inverse transformation processing (1) is performed based on the graph shown in drawing 8 (a) - 
(c). In addition, color space reverse optimization processing (1) - (4) is explained later. In the 
color space inverse transformation processing section 606, inverse transformation of each data 
of L3* and a3* which were restored, and b3* is carried out to the RGB image data of OR1, OG1, 
and alumnusl in the above-mentioned color space reverse optimization processing section 605. 
Reflection / concentration transform-processing section 607 outputs the concentration data of 
DR, DG, and DB, after performing predetermined reflection / concentration transform processing 
to the RGB image data of OR1, OG1, and alumnusl. The RGB image data changed into 
concentration data were changed into the image data of any 1 color of cyanogen (C), a Magenta 
(M), yellow (Y), and black (BK) in the masking processing section 608. It is outputted to the 
image data correction section 201 the back. In the image data correction section 201, after 
performing predetermined gradation amendment (gamma amendment) processing to the gradation 
data outputted from the masking processing section 608, the gradation data concerned are 
outputted to the printer exposure section 202. 
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[0019] (3) Explanation (3-1) main routine drawing 9 of an image processing is the main routine of 
the copy processing which CPU611 of the copying machine of this example performs. First, the 
body of a copying machine is initialized (step S100). Next, mode setting processing from a 
control panel 300 is performed (step S200). Here, a selection setup of one of 4 kinds of color 
space optimization processing (1) - (4) is carried out. In addition, when nothing is chosen, color 
space optimization processing (1) is set up. Next, pretreatment of the warming up and shading of 
equipment, image stabilizing treatment, etc. is performed (step S300). Then, CPU611 makes the 
scanner motor 102 drive, and after it standardizes the RGB image data which read the image 
data of the manuscript laid on the manuscript base 107, and are read and obtained, it changes 
the standardized RGB image data into the data of a L*a*b* color coordinate system (step S400). 
Next, in the above-mentioned mode setting processing (step S200), processing set up by the 
user among color space optimization processing (1) - (4) is performed (step S500). It stores in 
the compression image memory 610, after performing coding processing using a GBTC method 
to the image data of a manuscript expressed with the L*a*b* color coordinate system to which 
color space optimization processing was performed (step S600). Next, the data stored in the 
compression image memory 610 are read per block, decryption processing of a GBTC method is 
performed and the encoded data are decrypted to 256 gradation data about lightness component 
L*, chromaticity component a*, and b* (step S700). Color space reverse optimization processing 
corresponding to the color space optimization processing performed at the above-mentioned 
step S500 is performed to the decrypted data (step S800). For example, when color space 
optimization processing (1) is performed, color space reverse optimization processing (1) is 
performed. At step S900, image formation processing which forms an image on a form based on 
the RGB image data to which color space reverse optimization processing was performed is 
performed. Although it is not related to the direct imaging actuation of removal of the residual 
toner of the photo conductor drum 204 after image formation processing and imaging etc., 
processing required in order to maintain the condition of equipment is performed (step S950). 
Although it finally is not directly related to image formation processing of this example, 
temperature control, communications control, etc. of a fixing assembly are performed (step 
S960). 

[0020] (3-2) Mode setting processing drawing 10 is the flow chart of mode setting processing 
(step S200 shown in drawing 9 ). When the mode setting key 306 is pressed by the user (it is 
YES at step S201), the mode setting screen shown in drawing 4 is displayed on LCD303 for a 
display. When the item of optimization processing (4) is set up by the user (it is YES at step 
S202), while setting up color space optimization processing (4) and color space reverse 
optimization processing (4) here The information on a beige field that it uses by color space 
optimization processing (4) and color space reverse optimization processing (4), Namely, 
maximum Ls*max and minimum value Ls*min of lightness component L* which are judged to be 
a beige field, The screen which requires that each value of maximum as*max of chromaticity 
component a*, minimum value as*min and maximum bs*max of chromaticity component b*. and 
minimum value bs*min should be set up is displayed on LDC303 for a display (step S203). 
According to the Color Science Association of Japan (1990, Vol.14, No.3,154 page), a white's 
flesh colors are lightness component L*=66.13, chromaticity component a*=12.43, and b*=15.26, 
and Japanese flesh colors are lightness component L*=64.82, chromaticity component a*=1 2.70, 
and b*=15.77. For example, as information on the above-mentioned beige field, a user sets 
Ls*max and Ls*min as 68 and 62, sets as*max and as*min as 15 and 10, and sets bs*max and 
bs*min as 18 and 13. The approach of a setup may input a direct numeric value using a ten key 
301, and displays some central value on LCD303 for a display, and you may make it choose this. 
Each value set up by the user is memorized to a hard disk 614 as information on a beige field 
(step S204). When the item of optimization processing (3) is set up by the user (it is YES at step 
S205), while setting up color space optimization processing (3) and color space reverse 
optimization processing (3), the screen which requires the input of the information on a beige 
field is displayed on LDC303 for a display like the case where color space optimization 
processing (4) is set up (step S206). Each value about the beige field set up by the user is 
memorized by the hard disk 614 (step S204). At the time of the time of the color space 
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optimization processing (3) explained later and activation of (4), color space reverse optimization 
processing (3), and activation of (4), each above-mentioned value is read from a hard disk 614, 
and is outputted to the beige field distinction section 621 and the L2* operation part 633, the 
a2* operation part 634, and the b2* operation part 635 as information on a beige field. When the 
item of optimization processing (2) is set up by the user (it is YES at step S207), color space 
optimization processing (2) and color space reverse optimization processing (2) are set up (step 
S208). When the item of optimization processing (1) is set up by the user, YES), color space 
optimization processing (1), and color space reverse optimization processing (1) are set up at the 
(step S209 (step S210). A return is carried out after performing processing of YES) and others 
at the (step S21 1 (step S212), when the item of termination is set up by the user. In addition, 
when the mode setting key 306 is not pressed by the user (it is NO at step S201), and when [ in 
spite of having pressed the mode setting key 306, ] neither of optimization processing (1) - (4) is 
set up, color space optimization processing (1) and color space reverse optimization processing 
(1) are set up as a default. 

[0021] (3-3) Perform four kinds of color space optimization processing in the copying machine of 
color space optimization processing this invention according to a setup by the user. Color space 
optimization processing (1) is processing performed by the default. By this processing, it is the 
color reproduction range of lightness component L*, chromaticity component a*, and b* 
(minimum value L*min with maximum L*max of lightness component L*). Maximum a*max of 
chromaticity component a*, minimum value a*min and maximum b*max of chromaticity 
component b*, and minimum value b*min are detected. Drawing 7 (a) It is based on the graph 
shown in - (c). Distribution of lightness component L* It changes so that it may apply to 
maximum and may be distributed from the minimum value which the data concerned can take in 
a color space, and distribution of chromaticity component a* and b* is changed so that it may 
apply to maximum and may be distributed from the minimum value which the data concerned can 
take in a color space. In the case of this example, distribution of lightness component L* is 
changed so that it may be distributed over 0-255, and it is distribution of chromaticity 
component a* and b#. - It changes so that it may be distributed over 127-128. Color space 
optimization processing (2) so that I may be understood from the L*a*b* color-coordinate- 
system stereo shown in drawing 6 It notes that the range of chromaticity component a* and b* 
changes with the values of lightness component L*. Distribution of chromaticity component a* of 
the pixel which is in each [ a break and ] within the limits for every predetermined range about 
the value of lightness component L*, and b* is changed so that it may apply to maximum and 
may be distributed from the minimum value which the data concerned can take in a color space, 
respectively. In the case of this example, distribution of chromaticity component a* of each pixel 
in within the limits and b* is changed, respectively so that it may be distributed over -127-128. 
Color space optimization processing (3) enlarges especially the number of bits assigned to the 
data of the value of lightness component L* which is within the limits of the beige field set up by 
the user (Ls*min<=L*<=Ls*max, as*min<=a*<=as*max, bs*min<=b*<=bs*max), chromaticity 
component a*, and b*. For example, you make it distributed over the range larger than lightness 
component L* outside the above-mentioned range to L* which is within the limits of Ls*min- 
Ls*max, as shown in drawing 23 (a). Thereby, the color reproduction nature of a beige field is 
improved. Color space optimization processing (4) performs optimization processing apart from 
the pixel of other fields, when each value of lightness component L* of a certain pixel, 
chromaticity component a*, and b* is within the limits of the beige field set up by the user. For 
example, about lightness component L* of the pixel belonging to a beige field, color space 
optimization processing is performed based on the graph shown in drawing 25 (d). On the other 
hand, about lightness component L* of the pixel which does not belong to a beige field, color 
space optimization processing is performed based on the graph shown in drawing 25 (a). Thereby, 
the color reproduction nature of a beige field is improved further. 

[0022] (3-3-1) The block diagram 1 1 of the color space optimization processing section and the 
inverse transformation processing section is drawing showing the configuration of the color 
space optimization processing section 603 and the color space reverse optimization processing 
section 605. Each data of L* and a* which are sent from the color space conversion processing 
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section 602, and b* is inputted into the L* operation part 630 t the a* operation part 631, and the 
b* operation part 632, respectively, and any one of color space optimization processing (1) - (4) 
is given. The color reproduction range detecting element 620 is the range (maximum L*max of 
lightness component L#, minimum value L*min and maximum a*max of chromaticity component 
a*, minimum value a*min and maximum b*max of chromaticity component b*, and minimum value 
b*min are said.) of each data of L*, a*, and b*. Hereafter, it is called the color reproduction 
range. It detects and memorizes. In addition, when performing color space optimization 
processing (2), the color reproduction range detecting element 620 reads the color reproduction 
range from a hard disk 614 for every range of lightness component L* divided in the 
predetermined range. In case the beige distinction section 621 performs color space optimization 
processing (4), when each value of lightness component L* of a pixel, chromaticity component 
a*, and b* is within the limits of predetermined [ which was defined by the user ] (Ls*min- 
Ls*max, as*min-as*max, bs*min-b*max), it judges the pixel concerned to be the pixel of a beige 
part, and outputs a high-level beige signal to the beige field storage section 623. The address of 
the pixel concerned is memorized in the beige field storage section 623 which received the high- 
level beige signal. The address signal in this case is generated by the address-generation section 
622. Data L2* decrypted in coding/decryption processing section 604, a2*, and b2* are inputted 
into the L2* operation part 633, the a2* operation part 634, and the b2* operation part 635, 
respectively. The L2* operation part 633, the a2* operation part 634, and the b2* operation part 
635 read the data (maximum L*max of lightness component L*, minimum value L*min and 
maximum a*max of chromaticity component a*, minimum value a*min and maximum b*max of 
chromaticity component b*, and minimum value b*min) of the color reproduction range 
memorized by the color reproduction range detecting element 620, and perform color space 
inverse transformation processing based on these data. Moreover, the L2* operation part 633, 
the a2* operation part 634, and the b2* operation part 635 read the information about a beige 
field other than the data of the above-mentioned color reproduction range from a hard disk 614, 
when performing color space inverse transformation processing (3) and (4). Moreover, when 
performing color space reverse optimization processing (4), it is inputted into the information on 
no from the beige field storage section 623 whether the data of a pixel inputted are a pixel 
belonging to a beige field. 

[0023] Drawing 12 is the circuit diagram of the beige distinction section 621. The beige 
distinction section' 621 outputs a high-level beige signal, when distinguishing that the pixel 
inputted is a pixel of a beige field. Lightness component L* is inputted into comparators 651 and 
652, and is compared with minimum value Ls*min of lightness component L* of a beige field, and 
maximum Ls*max, respectively. A comparator 651 outputs a high-level signal, when the value of 
lightness component L* is [ the value of lightness component L* ] more than Ls*min. A 
comparator 652 outputs a high-level signal, when the value of lightness component L* is below 
Ls*max. The AND gate 653 outputs a high-level signal, when a signal more high-level than 
comparators 651 and 652 is inputted. Chromaticity component a* is inputted into comparators 
654 and 655, and is compared with minimum value as*min of chromaticity component a* of a 
beige field, and maximum as*max, respectively. A comparator 654 outputs a high-level signal, 
when the value of chromaticity component a* is more than as*min. A comparator 655 outputs a 
high-level signal, when the value of chromaticity component a* is below as*max. The AND gate 
656 outputs a high-level signal, when a signal more high-level than comparators 654 and 655 is 
inputted. Chromaticity component b* is inputted into comparators 657 and 658, and is compared 
with minimum value bs*min of chromaticity component b* of a beige field, and maximum bs*max, 
respectively. A comparator 657 outputs a signal with the value of chromaticity component b* 
high-level in more than bs*min. A comparator 658 outputs a high-level signal, when the value of 
chromaticity component b* is below bs*max. The AND gate 659 outputs a high-level signal, 
when a signal more high-level than comparators 657 and 658 is inputted. When high-level, the 
value of lightness component L* has all the signals inputted from the AND gates 653, 656, and 
659 within the limits of L*max-L*min, the AND gate 660 has the value of chromaticity 
component a* within the limits of a*max-a*min, and when the value of chromaticity component 
b* is within the limits of b*max-b*min further, it outputs a high-level beige signal. 
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[0024] (3~3-2) Color space optimization processing drawing 13 is the flow chart of optimization 
processing (step S500 shown in drawing 9 ) in a color space. First, the class of optimization 
processing set up by the user by mode setting processing (step S200 of drawing 10 ) in a color 
space is judged (step S505). When color space optimization processing (1) is set up, and when 
nothing is chosen by the user, default color space optimization processing (1) is performed (step 
S510). When color space optimization processing (2) is set up, color space optimization 
processing (2) is performed (step S520). When color space optimization processing (3) is set up, 
color space optimization processing (3) is performed (step S530). When color space optimization 
processing (4) is set up, color space optimization processing (4) is performed (step S540). 
[0025] (3-3-2-1) Color space optimization processing (1) 

Drawing 14 is the flow chart of color space optimization processing (1) and (step S510 of 
drawing 13 ). First, as color reproduction range, maximum L*max of lightness component L* of a 
manuscript, minimum value L*min and maximum a*max of chromaticity component a*, minimum 
value a*min, and maximum b*max and minimum value b*min of chromaticity component b* are 
calculated, and each calculated value is memorized to the color reproduction range detecting 
element 620 (step S511). In the color space optimization processing section 603, optimization 
processing based on the graph shown in drawing 7 (a) - (c) is performed (step S512). First, about 
lightness component L*, the operation shown in the following "Hive number" is performed, and it 
asks for lightness component L1*. 
[Equation 5] 

L1 *=255-/(L*max-L*min)x (L*-L*min) 

The data processing concerned is due to the graph shown in drawing 6 (a). That is, by the 
operation of the above "a-five number", the value of lightness component L* distributed in the 
range of L*min-L*max is changed into the value distributed over the range of 0-255. Moreover, 
about chromaticity component a*, the operation shown in the following "-six number" is 
performed, and it asks for chromaticity component a1*. In addition, by "the-six number", when 
the value of a* is 0, it processes so that the value of a1* after optimization processing may also 
be set to 0. This is [ both ] for the color of a pixel to maintain this, when [ colorless ] the value 
of chromaticity component a* and b* is 0. 
[Equation 6] 

a1*=128/a*maxxa* However, 0 <=a*<=a*maxa1*=127/|a*min|x(a*-a*min)-127 a*min<=a*<=0 
[ however, ] — the data processing concerned is due to the graph shown in drawing 6 (b). 
Namely, each value of chromaticity component a* which changes each value of a* distributed 
over the range of 0 - a*max into the value distributed over the range of 0-1 28 by the operation 
of the above "a-six number", and is distributed in a*min-0 - It changes so that it may be 
distributed over the range of 127-0. Furthermore, about chromaticity component b*, the 
operation shown in the following "-seven number" is performed, and it asks for chromaticity 
component b1*. By "the-seven number", like the above "a-six number", when the value of b* is 
0, it processes so that the value of b1* after optimization processing may also be set to 0. This 
is [ both ] for the color of a pixel to maintain this, when [ colorless ] the value of chromaticity 
component a* and b* is 0. 
[Equation 7] 

b1*=128/b*maxxb* However, 0 <=b*<=b*maxb1*=127/|b*min|x(b*-b*min)-127 b*min<=b*<=0 
[ however, ] — the data processing concerned is due to the graph shown in drawing 6 (c). 
Namely, each value of chromaticity component b* which changes each value of b* distributed 
over the range of 0 - b*max into the value distributed over all the range of 0-128 by the 
operation of the above "a-seven number", and is distributed in b*min-0 - It changes so that it 
may be distributed over the range of 127-0. In the color space optimization processing (1) of 
chromaticity component a* and b*, maintaining achromatic color data is based on the following 
reasons. The average-value information LA acquired for every block by coding processing of a 
GBTC method and the gradation width-of-face characteristic LD express the average value of 
the data of each pixel within a block, and the information about gradation. Moreover, code data 
phiij expresses the information about the value of the data of each pixel. Therefore, based on 
these data, the class (a poor image, a binary image, a multiple-value image, monochrome image, 
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color picture) of image with which a block belongs can be distinguished, for example, the image 
with which a block belongs is monochrome image — or distinction whether it is a color picture is 
realizable by judging whether the value of the gradation width-of-face characteristic LD of 
chromaticity component a* and b* is below a predetermined value. However, in color space 
optimization processing, if the information on achromatic color data is lost, it will become 
impossible to perform the above-mentioned distinction. So, achromatic color data are maintained 
in color space optimization processing (1). In addition, about each data of image information L* 
of the manuscript used by the operation shown in above-mentioned "a-five number" - "a-seven 
number", a*, and b#, maximum L*max, a*max, b#max and minimum value L*min, a*min, and 
b#min are memorized to the hard disk 614, and in case color space inverse transformation 
processing (1) is performed, they are used, respectively. 
[0026] (3-3-2-2) Color space optimization processing (2) 

As shown in drawing 6 , a L*a*b* color space is spherical three-dimension space expressed 
centering on lightness L*. Following drawing 15 (a) - (d), drawing 16 (a) - (d) drawing 17 (a) - (d) 

drawing 18 (a) - (c) It is each data of L* and a* which change into a L*a*b* color 
coordinate system the RGB image data of the criteria manuscript which consists of some 256 
colors, and are obtained, and b*, and is drawing showing chromaticity component a* which exists 
in the a*b* flat surface in lightness L* of the predetermined range respectively, b*, and the 
these data's existence range. a*max and a*min which are specified in each drawing and b*max, 
and b*min are memorized by the hard disk 614. The color reproduction range detecting element 
620 reads the color reproduction range from a hard disk 614 for every range of lightness 
component L* divided in the predetermined range at the time of the activation of optimization 
processing (2) in a color space. When the values of lightness L* are 30 or less and 100 or more 
so that I may be understood from drawing 15 (a) and drawing 18 (c), there are very few data 
which exist in an a*b* flat surface, and its data's concerned existence range is also narrow. That 
is, only merely few range will be used for chromaticity component a* and b* among the values 
which can be taken in -127-128 depending on the value of lightness L*. As explained previously, 
by the GBTC method, coding processing and double sign-ized processing are performed based 
on the value of the 16-pixel image data Xij which exists in a 4x4-pixel block. Two or more 
multipliers ask by performing division process among each multiplier used in the case of coding 
processing and double sign-ized processing. For this reason, when the difference of the value of 
the image data of each pixel is small, that difference is lost in the middle of an operation, and the 
precision of double-sign-izing of image data falls. So, in color space optimization processing (2), 
it optimizes in the case of this example, so that it may be distributed over -127-128, so that it 
may be applied and distributed over maximum from the minimum value to which chromaticity 
component a* and b* can take distribution of the data of chromaticity component a* which is in 
each [ a break and ] within the limits for every predetermined range about the value of lightness 
component L*, and b* in a color space, respectively. Drawing 1 9 is the flow chart of color space 
optimization processing (2) and (step S520 shown in drawing 13 ). First, alpha= 0 is set up as 
initial setting (step S521). Next, the value of beta is set up (step S522). At the time of 
processing initiation, it is set as beta= 30. As color reproduction range in the range of alpha<=L 
*<beta, a*max and a*min which are beforehand memorized by the hard disk 614 and b*max, and 
b*min are read (step S523). For example, in the case of drawing 15 (a), a*max is 40, a*min is 20, 
b*max is 60 and b*min is -80. The a* operation part 631 and the b* operation part 632 perform 
optimization processing based on the graph shown in drawing 20 (a) and (b) (step S524). The a* 
operation part 631 performs following "-eight number" of operations about chromaticity 
component a*. 
[Equation 8] 

The a1*=255-/(a*max-a*min)x(a*-a*min)-127b* operation part 632 performs following "-nine 
number" of operations about chromaticity component b*. 
[Equation 9] 

The value of alpha is transposed to the value of beta after this [ b1*=255/(b*max-b*min)x(b*- 
b*min)-127 ] (step S525). New beta will be set up if the value of beta is not predetermined 
maximum betamax (it is NO at step S526) (step S522). In the case of this example, the value of 
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beta is set up with 35, 40, 45, — , 90 and 95,100 by 30 to 5 unit The value of betamax is 100. 
The above-mentioned processing is repeatedly performed until the value of beta serves as 
predetermined maximum betamax. Drawing 16 (d) is drawing showing chromaticity component a* 
which exists in the a*b* flat surface in the case of alpha= 60 and beta= 65, i.e., the range of 60 
<=L*<65, b*, and the these data's existence range. In this case, a*max is 60, a*min is -70, 
b*max is 110 and b*min is -70. The a* operation part 631 and the b* operation part 632 perform 
optimization processing based on the graph shown in drawing 21 (a) and (b). Drawing 18 (c) is 
drawing showing chromaticity component a* which exists in the a*b* flat surface in the case of 
alpha= 95 and beta= 100, i.e., the range of 95 <=L*<100, b*, and the these data's existence 
range. In this case, a*max is 0, a*min is -30, b*max is 80 and b*min is -10. The a* operation 
part 631 and the b* operation part 632 perform optimization processing based on the graph 
shown in drawing 22 (a) and (b). In addition, in this example, although optimization processing is 
performed to each range of all, this invention is not limited to this. For example, chromaticity 
component a* which exists in an a*b* flat surface, and b* may perform optimization processing 
only to the low range or the high range of the lightness which exists in the narrow range. 
[0027] (3-3-2-3) Color space optimization processing (3) 

Especially in color space optimization processing (3), in order to improve the repeatability of a 
beige part, a bit wide range than other fields is assigned to lightness component L* in the beige 
field set up by the user and chromaticity component a*, and b*. The information on a beige field 
(lightness component Ls*max and L*min, chromaticity component as*max and as*min, 
chromaticity component bs*max, and bs*min) is set up by the user at the time of a setup of 
optimization processing (3) in a color space. For example, you make it distributed over the range 
larger than L* outside the above-mentioned range to L* which is within the limits of Ls*min- 
Ls*max, as shown in drawing 23 (a). Thereby, the color reproduction nature of a beige field is 
improved. Drawing 24 is the flow chart of color space optimization processing (3) and (step S530 
of drawing 13 ). First, the information (each value of maximum Ls*max of lightness component 
L*. minimum value Ls*min and maximum as*max of chromaticity component a*, minimum value 
as*min and maximum bs*max of chromaticity component b*, and minimum value bs*min) about 
the beige field memorized by the hard disk 614 is read, and the read value is set as the beige 
distinction section 621 (step S531). The color reproduction range detecting element 620 detects 
maximum L*max of lightness component L* inputted, minimum value L*min and maximum a*max 
of chromaticity component a*, minimum value a*min, and maximum b*max and minimum value 
b*min of chromaticity component b*, and memorizes this (step S532). The L* operation part 
630, the a* operation part 631, and the b* operation part 632 perform optimization processing 
based on the graph shown in drawing 23 (a) - (c) (step S524). in the color space optimization 
processing (3) of this example, the data of the beige field specified by the user are optimized so 
that it may be distributed over the twice [ alpha ] (however, alpha is a bigger value than 1.) as 
many range as this. The L* operation part 630 performs the operation shown in the following "- 
ten number" based on the value of L*max and L*min which were detected by the color 
reproduction range detecting element 620 and Ls*max set as the beige distinction section 621, 
and Ls*min, and it changes it so that distribution of lightness component L* may be distributed 
normally over 0-255. In addition, by the following "-ten numbers", the difference of L*max and 
L*min is set to LM and the difference of Ls*max and Ls*min is set to LMs. Moreover, in order to 
help an understanding of a formula, the value of lightness component L1* in case the value of 
lightness component L* is Ls*min is set to alpha. Similarly, the value of lightness component L1* 
in case the value of lightness component L* is Ls*max is set to beta. 
[Equation 10] 
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The value of Above alpha and beta is memorized by the hard disk 614, and is used by color 

space inverse transformation processing (3) in which it explains later. The a* operation part 631 

performs the operation shown in the following "-1 1 number" based on the value of a*max and 

a*min which were detected by the color reproduction range detecting element 620 and as*max 

set as the beige distinction section 621, and as*min f and it changes it so that distribution of 

chromaticity component a* may be distributed normally over -127-128. In addition, in the 

following "-1 1 numbers", the difference of a*max and a*min is set to aM and the difference of 

as*max and as*min is set to aMs. Moreover, the value of chromaticity component at* in case 

the value of chromaticity component a* is as*min is made into alpha*. The value of chromaticity 

component a1* in case the value of chromaticity component a* is as*max is made into beta'. 

[Equation 11] 

255- a aMs , , _„ 

al * = ~ — — x(a*-a*min)-127 

aM-aMs t&L^ a* min s a* s as* min 



al * = a(a*~as*min)-f P'-127 {II/* as * min ^ a * <; as * max 
255- a aMs 

al * = — — — — — x (a* -as* max) +7'- 127 v n f oois ^ v ^ 0 ^ ^ 

aM — aMs h 12. Us as * max ^ a * < a * max 

The value of above-mentioned alpha' and beta is memorized by the hard disk 614, and is used 
by color space inverse transformation processing (3) in which it explains later. The b* operation 
part 632 performs the operation shown in the following "-12 number" based on the value of 
b*max and b*min which were detected by the color reproduction range detecting element 620 
and bs*max set as the beige distinction section 621, and bs*min, and it changes it so that 
distribution of chromaticity component b* may be distributed normally over -127-128. In 
addition, in the following "-12 numbers", the difference of b*max and b*mtn is set to bM and the 
difference of bs*max and bs*min is set to bMs. Moreover, the value of chromaticity component 
b1* in case the value of chromaticity component b* is bs*min is made into alpha." The value of 
chromaticity component b1* in case the value of chromaticity component b* is bs*max is made 
into beta." 
[Equation 12] 

255 -a -bMs 

* = bM-bMs *( b *~ b * min )~ 127 fits b*min£b* <;bs*min 

bl * = a(b*-bs*min)+p , -127 ill/, bs*min<;b* <;bs*max 

255 -a bMs 

bl * = hM _ bMs x (b*-bs*max)-hy T - 127 {1 bs * max <; b * <; b * max 
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The value of above-mentioned alpha" and beta" is memorized by the hard disk 614, and is used 
by color space inverse transformation processing (3) in which it explains later. 
[0028] (3-3-2-4) Color space optimization processing (4) 

Especially in color space optimization processing (4), in order to improve the repeatability of a 
beige part, the pixel which belongs to a beige field from image data is detected, and the data of 
the pixel belonging to the detected beige field are optimized apart from the data belonging to 
other fields. For example, about lightness component L* of pixels other than a beige field, it 
changes so that it may distribute normally over 0-255 based on the graph shown in drawing 25 
(a). On the other hand, to lightness component L* of the pixel which is within the limits of a 
beige field (Ls*min<=L*<=Ls*max, as*min<=a*<=as*max, bs#min<=b*<=bs*max), based on the 
graph shown in drawing 25 (d), it changes so that it may distribute normally over 0-255. Thereby, 
while improving the color reproduction nature of a beige field, color reproduction nature other 
than a beige field is also improved. Drawing 26 is the flow chart of color space optimization 
processing (4) and (step S540 of drawing 13 ). First, each value of maximum Ls*max of lightness 
component L*, minimum value Ls*min and maximum as*max of chromaticity component a*, 
minimum value as*min and maximum bs*max of chromaticity component b*, and minimum value 
bs*min judged to be a beige field from a hard disk 614 is read, and each read value is set as the 
beige distinction section 621 (step S541). By the color reproduction range detecting element 
620, maximum L*max of lightness component L* inputted, minimum value L*min and maximum 
a*max of chromaticity component a*, minimum value a*min, and maximum b*max and minimum 
value b*min of chromaticity component b* are detected, and this is memorized (step S542). As 
explained previously, the beige field distinction section 621 outputs a high-level beige signal to 
the beige field storage section 623, when each value of lightness component L* inputted, 
chromaticity component a*, and b* belongs to the beige field set up by the user. When there is 
at least one of lightness component L* inputted, chromaticity component a*, and the b* in 
addition to a beige field (it is NO at step S543), in the L* operation part 630, the a* operation 
part 631, and the b* operation part 632, optimization processing based on the graph shown in 
drawing 25 (a) - (c) is performed (step S545). The L* operation part 630 performs the operation 
shown in the following "-13 number", and asks for lightness component L1*. 
[Equation 13] 

L1 *=255V(L*max-L*min)x (L*-L*min) 

This data processing is due to the graph shown in drawing 25 (a). That is, by the operation of the 
above "a-13 number", the value of lightness component L* of the pixel which exists in addition 
to the beige field over which it is distributed in the range of L*min-L*max is changed into the 
value distributed over all the range of 0-255. The a* operation part 631 performs the operation 
shown in the following "-14 number", and asks for chromaticity component a1*. 
[Equation 14] 

a1*=255/(a*max-a*min)x(a*-a*min)-127 — this data processing is due to the graph shown in 
drawing 25 (b). Namely, value of chromaticity component a* of the pixel which exists by the 
operation of the above "a-14 number" in addition to the beige field over which it is distributed in 
the range of a*min-a*max - It changes into the value distributed over all the range of 127-128. 
Moreover, the b* operation part 632 performs the operation shown in the following "-15 
number", and asks for chromaticity component b1*. 
[Equation 15] 

b1*=255/(b*max-b*min)x(b*-b*min)-127 — this data processing is due to the graph shown in 
drawing 25 (c). Namely, value of chromaticity component b* of the pixel which exists by the 
operation of the above "a-15 number" in addition to the beige field over which it is distributed in 
the range of b*min-b*max - It changes into the value distributed over all the range of 127-128. 
When all of lightness component L* inputted, chromaticity component a*, and b* are in a beige 
field (it is YES at step S543), the beige distinction section 621 outputs a high-level beige signal 
to the beige field storage section 623. In the beige field storage section 623, the address 
inputted from the address-generation section 622 is memorized according to the input of a high- 
level beige signal. In case the address memorized by the beige field storage section 623 performs 
color space reverse optimization processing (4), it is used for distinguishing the pixel belonging to 
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a beige field, and pixels other than a beige field. In the L* operation part 630, the a* operation 
part 631, and the b* operation part 632, optimization processing based on the graph shown in 
drawing 25 (d) - (f) is performed (step S544). In the L* operation part 630, the operation shown 
in the following "-16 number" is performed, and it asks for lightness component L1*. 
[Equation 16] 

L1 *=255-/(Ls*max-Ls*min)x (L*-Ls*min) 

This data processing is due to the graph shown in drawing 25 (d). That is, by the operation of the 
above "a-16 number", the value of lightness component L* distributed in the range of Ls*min- 
Ls*max is changed into the value distributed over all the range of 0-255. In the a* operation part 
631, the operation shown in the following "-17 number" is performed, and it asks for 
chromaticity component a1*. 
[Equation 17] 

a1*=255/(as*max-as*min)x(a*-as*min)-127 — this data processing is due to the graph shown 
in drawing 25 (e). Namely, value of chromaticity component a* distributed in the range of 
as*min-as*max by the operation of the above "a-17 number" - It changes into the value 
distributed over all the range of 127-128. Moreover, about chromaticity component b*, following 
"-18 number" of operations are performed, and it asks for chromaticity component b1*. 
[Equation 18] 

b1*=255/(bs*max-bs*min)x(b*-bs*min)-127 — this data processing is due to the graph shown 
in drawing 25 (f). Namely, value of chromaticity component b* distributed in the range of bs*min- 
bs*max by the operation of the above "a-18 number" - It changes into the value distributed 
over all the range of 127-128. 

[0029] (3-3-3) Color space reverse optimization processing drawing 27 is the flow chart of color 
space reverse optimization processing (step S800). The class of optimization processing set up 
by the user is judged (step S805). Here, when color space optimization processing (1) is set up, 
color space reverse optimization processing (1) is performed (step S810). When color space 
optimization processing (2) is set up, color space reverse optimization processing (2) is 
performed (step S820). When color space optimization processing (3) is set up, color space 
reverse optimization processing (3) is performed (step S830). When color space optimization 
processing (4) is set up, color space reverse optimization processing (4) is performed (step 
S840). 

[0030] (3-3-3-1) Color space reverse optimization processing (1) 

When color space optimization processing (1) is performed by the color space optimization 
processing 603, in the color space reverse optimization processing section 605, color space 
reverse optimization processing (1) is performed corresponding to this (step S810 shown in 
drawing 27 ). Drawing 28 is the flow chart of color space reverse optimization processing (1). 
First, maximum L*max of lightness component L*, minimum value L*min and maximum a*max of 
chromaticity component a*, minimum value a*min and maximum b*max of chromaticity 
component b*, and minimum value b*min are read from a hard disk 614 (step S811). Distribution 
of each data of decrypted lightness component L2*, chromaticity component a2*, and b2* is 
returned to original L*max-L*min, a*max-a*min, and b*max-b*min using the read value (step 
S812). These processings are performed based on the graph shown in drawing 8 (a) - (c). That is, 
about lightness component L2*, following "-19 number" of data processing is performed, and it 
returns to lightness component L3* distributed over L*max-L*min. 
[Equation 19] 

About L3*= (L*max-L*min) / 255xL2*+L*min, and chromaticity component a2*, following "-20 
number" of data processing is performed, and it returns to chromaticity component a3* 
distributed over a*max-a*min. 
[Equation 20] 

a3*=a*max/128xa2* However, 0 <=a*<=128a3*=1 27/|a*min|x(a*+127)+a*min However, about - 
127 <=a*<=0 and chromaticity component b2*, following "-21 number" of data processing is 
performed, and it returns to chromaticity component b3* distributed over b*max-b*min. 
[Equation 21] 

b3*=b*max/128xb2* However, 0 <=b*<=128b3*=127/|b*min|x(b*+127)+b*min However, -127 
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<=b*<=0[0031] (3-3-3-2) Color space reverse optimization processing (2) 
When color space optimization processing (2) is performed by the color space optimization 
processing 603, in the color space reverse optimization processing section 605, color space 
reverse optimization processing (2) is performed (step S820 shown in drawing 27 ). Drawing 29 is 
the flow chart of color space reverse optimization processing (2). alpha= 0 is first set up as initial 
setting (step S821). Next, the value of beta is set up (step S822). The value of beta is set as 30 
at the time of processing initiation. The value of maximum a*max of chromaticity component a*, 
minimum value a*min and maximum b*max of chromaticity component b*, and minimum value 
b*min memorized from the hard disk 614 corresponding to the value of alpha and beta is read 
(step S823). For example, in the case of alpha= 0 and beta= 30, the values of the data read from 
a hard disk 614 are a*max=40, a*min=20, b*max=60, and b*min=-80. The a2* operation part 634 
and the b* operation part 635 perform reverse optimization processing based on the graph 
shown in drawing 30 (a) and (b) (step S824). In the a2* operation part 634, following "-22 
number" of operations are performed about chromaticity component a*. 
[Equation 22] 

In a3*= (a*max-a*min) / 255x(a2*+1 27)+a*minb2* operation part 635, following "-23 number" of 
operations are performed about chromaticity component b*. 
[Equation 23] 

The value of alpha is transposed to the value of beta after the operation of b3*= (b*max- 
b*min) / 255x(b2*+1 27)+b*min above "a-22 number", and "a-23 number" (step S825). If there 
is no value of beta at predetermined maximum betamax (it is NO at step S826), beta will newly 
be set up (step S822). The value of beta is set up with 35, 40, — , 90 and 95,100 by 30 to 5 unit 
The value of betamax is 100. The above-mentioned processing is repeatedly performed until the 
value of beta serves as predetermined maximum betamax. For example, in the case of alpha= 60 
and beta= 65, the data memorized by the hard disk 614 are a*max=60 and a*min=-70, and are 
b*max=1 10 and b*min=-70. In the case of alpha= 95 and beta= 100, the data for which reverse 
optimization processing based on the graph which shows the a2* operation part 634 and the b* 
operation part 635 to drawing 31 (a) and (b) is performed and which are memorized by the hard 
disk 614 are a*max : =0 and a*min=-30, and it is b*max=80 and b*min=-10 again. The a2* 
operation part 634 and the b* operation part 635 perform reverse optimization processing based 
on the graph shown in drawing 32 (a) and (b). 

[0032] (3-3-3-3) Color space reverse optimization processing (3) 

When color space optimization processing (3) is performed by the color space optimization 
processing 603, the color space reverse optimization processing section 605 performs color 
space reverse optimization processing (3) (step S830 shown in drawing 27 ). Drawing 33 is the 
flow chart of color space reverse optimization processing (3). First, the information (Ls*max, 
Ls*min, a*max, a*min, b*max, b*min) about the beige field set up by the user is read from a hard 
disk 614 (step S831). Next, maximum L*max of lightness component L*, chromaticity component 
a*, and b*, minimum value L*min and maximum a*max of chromaticity component a* f minimum 
value a*min and maximum b*max of chromaticity component b*, and minimum value b*min are 
read from a hard disk 614 (step S832). Distribution of each data of decrypted lightness 
component L2* t chromaticity component a2*, and b2* is returned to original L*max-|_*min, 
a*max-a*min, and b*max-b*min using each read value (step S833). These processings are 
performed based on the graph shown in drawing 34 (a) - (c). To lightness component L2* 
inputted, the L2* operation part 633 performs following "-24 number" of data processing, and 
returns it to lightness component L3* distributed over L*max-L*min. In addition, by "the-24 
number", the difference of L*max and L*min is set to LM and the difference of Ls*max and 
Ls*min is set to LMs. Moreover, alpha and beta are the values memorized by the hard disk 614 
at the time of the activation of optimization processing (3) in a color space. 
[Equation 24] 
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LM-LMs 

13 * = xL2* + L*min {§U, 0*L2**B 

255 - (7- fj) 

L2 * 

L3* = -a-Ls*max {B^ v 3:sL2* <ly 

a ' 

LM-LMs 

L3 * = xL2* + LJVfe + L*min {IU 7<:L2*255 

255- (7- 13) 

Moreover, about chromaticity component a2*, the following "-25 number" is performed and it 
returns to the chromaticity component a3 distributed over a*max-a*min. In addition, by "the-25 
number", the difference of a*max and a*min is set to aM and the difference of as*max and 
as*min is set to aMs. Moreover, alpha' and beta' are the values memorized by the hard disk 614 
at the time of the activation of optimization processing (3) in a color space. 
[Equation 25] 

a3«= «M-aMs ^ ^ Osa2**0' 
255-(Y-p 1 ) 

a3* = -a •as*max-a*itiin 4SLs B 1 sa2*sv r 

a 



a3* = xa2* + aMs {Sb. 7'<:a2*255 

255-(y-p') 

Moreover, about chromaticity component b2*, the following "-26 number" is performed and it 
returns to the chromaticity component b3 distributed over b*max-b*min. In addition, by "the-26 
number", the difference of b*max and b*min is set to bM and the difference of bs*max and 
bs*min is set to bMs. Moreover, alpha" and beta" are the values memorized by the hard disk 
614. 

[Equation 26] 

bM-bMs 

b3*= — xb2* fiU 0£b2*<B" 

255-(y , -P") 

b2* 

b3* = abs*max-b*min {H L/ % |} n <;b2*s7" 



bM-bMs 

b3* = xb2* + bMs (BL/. 7 ,, <sb2*255 

255 - (7" -0") J 

[0033] (3-3-3-4) Color space reverse optimization processing (4) 

When color space optimization processing (4) is performed by the color space optimization 
processing 603, the color space reverse optimization processing section 605 performs color 
space reverse optimization processing (4) (step S840 shown in drawing 35 ). Drawing 35 is the 
flow chart of color space reverse optimization processing (4). First, the information (Ls*max, 
Ls*min, a*max, a*min, b*ma, b*min) about a beige field is read from a hard disk 614 (step S841). 
Next, maximum L*max of lightness component L* t minimum value L*min and maximum a*max of 
chromaticity component a*, a*min and maximum b*max of chromaticity component b*, and 
minimum value b*min are read from a hard disk 614 (step S842). From the address of the pixel 
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belonging to the beige field memorized by the beige field storage section 623 t the inputted data 
return distribution of each data of lightness component L2* decrypted at the beige field a group, 
then when being judged (it is YES at step S843), chromaticity component a2*, and b2* to the 
distribution condition of original Ls*maxHLs*min, as*max-as*min, and bs*max-bs*min (step 
S843). These processings perform the operation based on the graph of drawing 36 (d) - (f). The 
L2* operation part 633 performs the operation shown in the following "-27 number" to lightness 
component L2* inputted, and returns it to lightness component L3* distributed over Ls*max- 
Ls*min. 
[Equation 27] 

About L3*=(Ls*max-Ls*min)/255xL2*+Ls*min chromaticity component a*, following "-28 
number" of data processing is performed, and it returns to chromaticity component a3* 
distributed over as*max-as*min. 
[Equation 28] 

About a3*= (as*max-as*min) / 255x(a2*+127)+as*min chromaticity component b*, following 
29 number" of data processing is performed, and it returns to chromaticity component b3* 
distributed over bs*max-bs*min. 
[Equation 29] 

When b3*= (bs*max-bs*min) / 255x(b2*+1 27)+bs*min, and the data inputted are image data of 
fields other than a beige field, they return distribution of each data of NO), decrypted lightness 
component L2*, chromaticity component a2*, and b2* to the distribution condition of original 
L*max-L*min, a*max-a*min, and b*max-b*min at the (step S843 (step S845). These 
processings perform the operation based on the graph of drawing 36 (a) - (c). The L2* operation 
part 633 performs the operation shown in the following "-30 number" to lightness component 
L2* inputted, and returns it to lightness component L3* distributed over L*max-L*min. 
[Equation 30] 

To chromaticity component a* inputted, the L3*=(L*max-L*min)/255xL2*+L*mina2* operation 
part 634 performs following "-31 number" of data processing, and returns it to chromaticity 
component a3* distributed over a*max-a*min. 
[Equation 31] 

To chromaticity component b* inputted, a3*= (as*max-as*min) / 255x(a2*+1 27)+as*minb2* 
operation part 635 performs following "-32 number" of data processing, and returns it to 
chromaticity component b3* distributed over b*max-b*min. 
[Equation 32] 

After performing to all the data into which b3*= (bs*max-bs*min) / the 255x(b2*+127)+bs*min 
above-mentioned processing is inputted (it is YES at step S846), the return of the processing is 
ended and carried out. 
[0034] 

[Effect of the Invention] In the 1st image processing system of this invention, after changing the 
RGB image data of a manuscript into the data of a lightness component and a chromaticity 
component, before performing coding processing in the coding processing section, the bias of 
distribution of the data of a lightness component and a chromaticity component is corrected in 
the optimization processing section, and it changes so that ****** distribution may be carried 
out at maximum from the minimum value which each data can take in a color space. Thereby, it 
can prevent that dispersion in the delicate data between each pixel disappears by the coding 
processing in the coding processing section, and decryption processing in the decryption 
processing section. Moreover, in a more desirable image processing system, the data of the 
lightness component of the beige field set up by the setting means and a chromaticity 
component are optimized in the range larger than the data of other fields. Thereby, especially the 
color reproduction nature of a beige field can be improved. Moreover, the color reproduction 
nature of a beige field can be further improved by optimizing separately from the data of other 
fields the data of the lightness component of a beige field, and a chromaticity component. 
[0035] Moreover, it sets to the 2nd image processing system of this invention, and the 
optimization processing section optimizes the data of the chromaticity component of the pixel 
which has the value of a lightness component within the limits of predetermined according to an 
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individual. Thereby, the repeatability of the chromaticity component of the expensive field of for 
example, a lightness component or a low field can be improved. 



[Translation done.] 



http://www4.ipdl. inpit go jp/cgi-bin/tranj/veb_cgLejje 



2007/06/29 



JP,09-009069,A [DESCRIPTION OF DRAWINGS] 



1/2 <<—*J 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the flow of coding processing of a general GBTC method. 
[Drawing 2] It is drawing showing coding processing of a GBTC method. 
[Drawing 3] It is the sectional view of the digital color copying machine of this example. 
[Drawing 4] It is the front view of a control panel 300. 

[Drawing 5] It is the block diagram showing each signal processing which the reading signal- 
processing section 106 performs. 

[Drawing 6] It is drawing showing a L*a*b* color-coordinate-system stereo. 
[Drawing 7] It is the graph used by color space optimization processing (1). 
[Drawing 8] It is the graph used by color space reverse optimization processing (1). 
[Drawing 9] It is drawing showing the main routine of the copy processing which CPU61 1 of a 
copying machine performs. 

[Drawing 10] It is the processing flow chart of mode setting processing (step S200). 

[Drawing 1 1] It is drawing showing the configuration of the color space optimization processing 

section 603 and the color space reverse optimization processing section 605. 

[Drawing 12] It is the circuit diagram of the beige distinction section 621. 

[Drawing 13] It is the flow chart of optimization processing (step S500) in a color space. 

[Drawing 14] It is the flow chart of the optimization processing (1) performed at step S502 in a 

color space. 

[Drawing 15] (a) - (d) is drawing showing chromaticity component a* which exists in the a*b* flat 
surface in lightness L* of the predetermined range respectively, b*, and the these data's 
existence range. 

[Drawing 16] (a) - (d) is drawing showing chromaticity component a* which exists in the a*b* flat 
surface in lightness L* of the predetermined range respectively, b*, and the these data's 
existence range. 

[Drawing 17] (a) - (d) is drawing showing chromaticity component a* which exists in the a*b* flat 
surface in lightness L* of the predetermined range respectively, b*, and the these data's 
existence range. 

[Drawing 18] (a) - (c) is drawing showing chromaticity component a* which exists in the a*b* 
flat surface in lightness L* of the predetermined range respectively, b*, and the these data's 
existence range. 

[Drawing 19] It is the flow chart of optimization processing (2) in a color space. 
[Drawing 20] It is the graph used by color space optimization processing (2). 

[Drawing 21] It is the graph used by the color space optimization processing (2) performed when 
lightness component L* is in the range of 60 <=L*<65. 

[Drawing 22] It is the graph used by the color space optimization processing (2) performed when 
lightness component L* is in the range of 95 <=L*<100. 

[Drawing 23] It is the graph used by color space optimization processing (3). 
[Drawing 24] It is the flow chart of optimization processing (3) in a color space. 
[Drawing 25] It is the graph used by color space optimization processing (4). 
[Drawing 26] It is the flow chart of optimization processing (4) in a color space. 
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[Drawing 27] It is the flow chart of color space reverse optimization processing (step S800). 

[Drawing 28] Drawing 28 is the flow chart of color space reverse optimization processing (1). 

[Drawing 29] It is the flow chart of color space reverse optimization processing (2). 

[Drawing 30] It is the graph used by the color space reverse optimization processing (2) 

performed when lightness component L* is in the range of 0 <=L*<=30. 

[Drawing 31] It is the graph used by the color space reverse optimization processing (2) 

performed when lightness component L* is in the range of 60 <=L*<=65. 

[Drawing 32] It is the graph used by the color space reverse optimization processing (2) 

performed when lightness component L* is in the range of 95 <=L*<=100. 

[Drawing 33] It is the flow chart of color space reverse optimization processing (3). 

[Drawing 34] It is the graph used by color space reverse optimization processing (3). 

[Drawing 35] Drawing 35 is the flow chart of color space reverse optimization processing (4). 

[Drawing 36] It is the graph used by color space reverse optimization processing (4). 

[Description of Notations] 

106 — Reading signal-processing section 

300 — Control panel 

601 — Reader color correction processing section 

602 — Color space conversion processing section 

603 — Color space optimization processing section 

604 — Coding/decryption processing section 

605 — Color space reverse optimization processing section 

606 — Color space inverse transformation processing section 

607 — Reflection / concentration transform-processing section 

608 — Masking processing section 

610 — Compression image memory 

611 — CPU 
614 — Hard disk 

620 — Color reproduction range detecting element 

621 — Beige distinction section 

622 — Address-generation section 

623 — Beige field storage section 

630 — L* operation part 

631 — a* operation part 

632 — b* operation part 

633 — L2* operation part 

634 — a2* operation part 

635 — b2* operation part 
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tt, ±l2PgPtiJi^LDi:¥^lii'tf$BLA^fflv^o BP 
"5^ mi^fg^ »Jfrifc**B*X i j KfiJDiTS 
nfeWF^r-^0 i j ©ffitCfSCT. X i j ©-r-#£ 
±12 Tg2j fc^T«©2 5 6Pgpr-^{cBt^ 
So 4x 4B^P-y^rttcSSHEX i j (fit, i 

Rtfjti. 2, 3, 4©rana*©fin?2& 

5o ) ©B&x-*«. GBTC*S©^k5aaS.O" 
«^ftMStC«t!3 4ffig©M©2 5 6PgHr-^fcHt 

^^e»na 0 ^©fc46s ^b^nfcr-^«v hb^ 

ffiRfitt> AP^©M^#tt±> @45K<l^VT?8 
5, i^B^T-«, B«Wfctt»HW66ti4^o GB 

r-^K^SnsBPIBffiSL DRtf¥J§« L A £frt> 
T't^o 

Coo l 6] (2) 7*^^;I/*9-«M©«lJ* 

(2 - i ) 7 t i>*frZ7-mmm<!)mi& 

B3tt, ^llSg^©^^;^^-^*!©^®^-? 5 ^ 
So t*s>*;1/:7/1/*7-8MH\ ^©rgbb^x 



11 

-zzmfrmzmMMMffl ioot, 20 otic 
13=77, 1 0 7±fc«B*tifcis»tt. m^yfi 0 1 

J: ?>»&»;£ ft*. Jgffi©EI«tett> 3&©59-i 0 
3 a, 103 b, 1 0 3 cfCfcUUyXl 0 4fciU3^ 

c c D-iry+i- 1 0 5 -pufltr*. myt^y? 1 0 1 

103a(is a****— * 1 0 2{c<£9£c 

-rs„ cntcitK ««fc#7*±fc«»s*ifc®Rtf 
^Btcto/fcoTjt^snSo 35- 1 0 3 b, 1 10 
0 3ctt m^yfi 0 1 ^?7-i 0 3 aofcaw 

(I'MS^fS]) IC&MtZo CCDtyyi 0 5lC&ir> 

n 6ti* r , g , b © 3 feoanissHi^H:, shmi^g 

Sgfl 1 0 6 fc«fc tK 'fXD- (Y) % V-fe'y^ (M) s 
i/yy (C) , (BK) <D®tlfr<D8\£v h© 

tflt¥SB2 0 Ofctttfj^tlSo ^¥95 2 0 OfcfeVT. 
H®-r-^MiESI52 0 l tt, AftStiSPgpx-^lctt 
LT«53fc{*:©ieP»ttfc:*Si;fcie«SiiE (yffiuE) £t7 20 
% 7Vy?m%M2 0 2li, *iiE«OH«T-^*D 

fCM^LT7 p ';>^^g(52 0 2fre>5g££ftSlx— 9* 
tT-Att, E&@|2 0 3 a, 2 0 3 b^LTO^Igl) 

0 4 wu i tmmcmftzgtfznicj u-v^y? 2 

1 1 TflBlfSn. 2 0 5 «fc 

A 2 0 4±tejg«©#*^jb^j£*ft.8 0 ->7y 30 

(C) , V-t?y* (M) , -fXU- (Y) , 75-^ 
(BK) <Dht-mm%2 0 6 a~2 0 6 dO^Ofa 
tlfr 1 gjRStU ^fttt F9A 2 0 4 ±©i£S 

-9- 2 o 8 fc «fc o j8*»ftwwi!it**tifc«, m^r*- 

^2 0 9K«fc»Jte¥K9A2 1 8±fc#*tttt6nfc 

uaarcEBjti-igDteiaie*-*. *t¥is©«&e 

Bi:HflWE¥ffi«OI5JH*fc*fci&fcSJP*2 2 0 a^ 40 
$5¥F92»2 l 8©rtW£$:tt5*iT^So SPftfi-t 
^•9-2 2 0 btt. 3S¥F9A2 1 8V>®fficm\ 

U2 2o atmmtyy-ztifflzmmfevmmm^* 

IfSli, hP2 l 2 3^6«Stto 

-72 1 3te<tDJRSI»^»g|Sn, ISD-7 2 1 4 
ICfctJ^-rS^P— 72 1 7fc»B&SftSo H^SKtf 

2 1 StCfcD^Sy^D— 7 2 l 7tellB82ft<5o * 

mzmm f 9 a 2 1 8 icmi u tmt&zmm f 9 a 2 50 
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1 8±©ms©fflHteffij# , rSo ^^3y^p-72 1 
7*^te?F9A2 1 sic^tnmmmt, 

•V-^2 1 9f££D3g¥F9A2 1 8{Cpa®*$n 

So ±IEBi*»Btt, -<xo- (Y) , v-tfy^* 
(m) , i/yy (c) Rxfy^vt (bk) ©4fe£o 

04t fi¥K9A2 1 8©Ifrm;:|n]$lLTgft9y:/ 
101t37-103a, 103b, 103ctt, gf£ 

VvM2 2 1 t«t UT^feffliBS©«ffif^|»S 
SttStfcT*. S¥F9A2 1 8^6^«*n«o 
F9A2 l 8*6»«Lfc«a?«tt, ^tn-5*f2 2 

3 tc<fc u je»«Bio«stifca, f w 2 2 4 

[0 0 1 7] (2-2) Hffr<*/1/ 
0 4 « % 1g¥«i 1 ©&fly<*;l/ 3 0 0 ©IEffi0T*&S o 

fe««©«je*fT SARteffl^So 7*U VF+-3 0 2 

d 3 0 3«x tft^ttw^^- KaasHis^s^-r*. * 

- F»^+- 3 0 6 ^W«T«nS Wrsft L C D 3 0 

So A-V;l/+- 3 0 4 H\ ^ffl L C D 3 0 3 lcWri 
-3 0 4-?jffiR3ttfc:iIgttem£*K^£tiSo *0 

^nsafbffis (1) ^^^tiT^s„ x 
y^-*-3 0 5 £J¥Tr set r\ A-y;^-3 0 

-3 0 5{c«fcois^sti/c^att. ensig^?nfc 
^$t*So ftft^5aart§{co^T«^-rs7b^ 

(1) ~ (4) ©4«s©rt©ran*M^£^rrsc 

( 1 ) T-feSo l c d 3 0 3 it, ^mmm<m 
m (3) ms (4) *<3»iR*tifc«^. MfeM^tfJiT 

TS^g^^ L * ©§±{1 L s * m a x fc»/HB L s * 
min, isfifig^ a * ©flTCffi a s * m a x i:S/J^ a 
s *m i n. Rtf&fifi£#b *©fi^fgb s*maxi 
ft/MBb s * m i n©«ffi%«Be-rse:fc%S*-rsiS 
E^^-rSo HSStifeWfi^^L s*maxStfL 
s *m i nt feSfiSc^a s*max. as*min, 
b s * m a x Rt>* b s * m i n ©g-fltti, ?\ — FxV X 

^6 1 4(ciEH*nso ±ratff 3 0 0tt> CI© 
ffifc, tt^**a8s-rs«*ffts+-3 0 7 i:, m 

«©"9--f X^jffiR-TSffllEWR*- 3 0 8 fcs illfflffi 

H53«^*«s , rs*-Mas4 : — 3 0 9 i:£fli*.So 
[0018] (2-3) jaa^a-y^ 
0 5 ±is^5{{i^Maa5 1 0 6 <Dmn?z&mm& 

I^t7ny^0T*fe§o CCD-feyfi o 5£<fct> 
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M&%t.t>nrzwm<DR, g, B©£H«-r-*«\ &m 

RGB N T S C jftHPfvvf a y%m 

ftH-effiftfb^tiT^awpR g BB^x-^jfiE'r 

SftfcOR, OG, OB©&««t-*W\ #©fe£fg 

■HE. flSPAtftfj*- M 0 8*^LTHWW)OR. 0 
G, OB©WRr-^*»ti:*o Sfc, #H«J©*t 
WlfHU H5Z»«*»6*1«Ata**-H 0 
TAMWOR, OG, OB©H«x v -**flH/ v rii 

■fcjBjs-rsci: fewest £©*§-£, tm®i±? 

5o &&iai£&*Ql!$ 6 0 2 tt. «HSft* tlfc RGBS 20 
Sf-^ (OR, OG, OB) * N XYZgfeli^S 
Ltcik, L * a * b *IM©^r-^iciit5„ 0 
6 fct L * a * b *^fe^±Eft£*-f S^So fJfJgO 
(Hfe) -2 5 5 ttL* % feffiRtf^Stt, a 

^iri> feg^b*«, n~ff*^*aro c:ct% r 

G BB^x-*£L * a * b *38fe£teggrr5©fciu 
£CF©g£fc<fc3o Bu3zELfc<fc5f;\ GBTC^St 5 
tt. 4X4Biil:/a>y^rt©&8l£'yh©®<iT-#X 30 
i j #2 e»y h©EH§r-* 0 i j fcg&f*o »§fb 

©■tea, R»ifH&ft l Dtwmmmm l a ^ks^ 
icfjt)^Te.ti/c^F#T-^0 i j K»jiS*-&r«*Si 

M^WfSo cnfc&gfcW?- SR, G, B©&B$!t 
-^fcfflvt&HiROfefcfSII-rsi:. jffi§©x-yi/g|5 
^•©fetc-fti^CSo Lfrbfc*^ L*a*b*g 

*|©x>y V&totc&V-f n*^D-5C &ttfcl> 0 COft 
«K :*3S8S0!I©«W?H^ ^©Bfir-^f^ffb 
atf*^ftr*Rfc, -H, R G BBfUr-** L * a 
*b*^fe^©r-#fc:g&TSo *£»09©«¥«T? 

l * a * b *iMof-^^ffli^<9n ±sa*fc 

•k ««>©-?, RGBB^x-*£feffl, Efi. fg©f 
YCrCb, HVC«©fliW)fifiSO-f-*tcSS|-r« 

t>oT*«oTfeai/\ fesw«aHt«raaj6 0 3tt. l 50 
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* a * b *gfe^T?£*ft3JSt»©H«flHB L * , a 
*, b*^n^ti©r-*fcttLT, 09*.l& 07 
(a) - (c) (Dlf77lcm'3<ffiM!m*mftLT, 
iM^L*O^L*min~L*max*^ 0 
-2 5 5 tSSU Ma *&tfb *©&/£#©#*&£ 
a*min — a*max, b*min — b*max;fr , 5> 
^n^tl- 1 2 7-1 2 8£^Hf3o 07 (a) ~ 

(c) fcj?ty77i4, fe^s®{t5as (i) 

SKuaibfflffl (i) ~ (4) ©ft© 1 o^^rr-s c 

it, ^mmmimm. ( 1 ) tf&fjstiSo a*, 
r^siiftMa en ~ (4) K-D^rit, mmmt 
^ 0 cct\ &m$8mtxm*ft5<o\t. wt©s* 

fc<fc3„' BP5> G B T c£^K£3ft^{b$!ii!;&w§ 
{tftMtfev^Ttt, 5fe© r»i j ~ r»4j , Rtf 
2j iZ7KT£olc mVM*&m-?2> 0 c<Dtctb, &B 
*©J*»x- 9 ©MAVhS i^»&tc tt8JI©&tf»T?*-© 

ttx ±ffiS«teJ:tK WS^L*©^*=&lSW«tc 
0-2 5 5©^«H*c^T*ffi»caE5IL^ feJga *& 
tf b *©#JS^©^^**Jg««K:- 1 2 7-1 2 8© 
^IBHtc^-rsiit^H-rSo cftJc«fcD±fBf!lt>J? 

f-^i^Lt, g b t c^raoWFTOBffl^ftffr 

LA, fiH§r-#* ij)tt, £EMBA^«U 6 l OK 

«M«^fr-rso ^fft/a^i:«yiaJ6 0 4-eji. a 

^t*nfcH«x-^©WS*»L2*, M^a2 

*rv b 2 **m*-rs 0 feasiss«3Wt«yi»6 o 5 
^©^^TcfcM-To fesraa!s«i«yi (1) 08 

(a) - (c) fc^f ^77fcH-5v»T^ff*n«o % 

fe^r^gjifb^a (1) - (4) fco^tttit 

3»fiBil{t«Bl»6 0 5 tC43V^T, aTC^tlfc L 3 *, a 
3*, b3*OSf-^0Rl, 0G1, 0B1©R 

0 7^, 0R1, OGl, OB 1©RG Bgif- ^fc 

ffifc<DEM/fflm.mwmzMLrc&, dr. dg, d 

'GBBftr-i'tt, -7^>^lS6 0 8l^t, 

•>7> (C) s (M) , ^xd- (y) , 

(B K) ©fsjn^ 1 fe©B^x-^fc^?n/c 
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H#x-2*iIEg|5 2 0 1 KffiftSttSo B»r-* 

coo 1 9] (3) si^ia©^ 
(3-D ^-ry;i/-^> 

s 9 a, *mmwmm®&> c p u 6 1 1 ©^fj-r 

8Mfc*fr3 Ut7/S 10 0) o #tc, »fk»<*;1/3 10 
0) o dCT% 4WHOS39igSBft*HI (1) ~ 

(4) ©rt©iojji«aR«je«ti*. ^4o, fiftanRs 
nrv^v^K«, feSHejUtaos c 1 ) anhsss 

3 00), C P U 6 1 Hi, =£-2 1 

o 2*wmie&t, mmtai 0 7±izmmfstLtcmmo 
T-f*mmtLrc'&, mmtzntc rgb mm?-* 20 

%L*a*b*gfe^©-r-^KSlft , rs Uf'^S 
400)o &fC N ±iB*- FRJg*&3 (Xr-y^S 2 0 
0) fcfe^T, Mflilkftl (1) ~ (4) ©rt, 

o o) o &%fflmmimm<DM-£ftrc l * a * b 
^T-asn£j^©®^x-#fc*f lt, c b t 

fcjfttfrr* ufy^s 600) o mc&mmm*^v 

r, GBTc*s©a^b«ui*iiffu ?^t*tifc 30 

T-**g§j&*# L * , feJt/&# a * Rtf b * ICOV^T 
©2 5 6PWl7*-*K:araftr* (Xf'^S 7 0 
0) o S^ft £ ft fc x- # l£ L T. ±IS7>x-y7 P S 5 

o o T-iifT t fefessnajift«Mfj:»(j?r 3 ££ffla»B 

aft^M^frT* UT7/S 8 0 0) 0 ft 

araaigftfisi (i) *^frtrc«^tct4s &%mmm 
mmm ( i ) %£ffrso xf7/s 9 o offi, a 
SHBS>«jiftftyi©««nfeR g BB^-f-^ca^ 

fiw&a«yi©&, flsfcfcojsfttt f ^ a 2 o 4 ©a® h 40 
Ufy^s 9 5 o) o mmc*nmffl(»mBBimm 

Uf'^S 9 6 0) o 
[002 0] (3-2) ^-KKSJQJ! 
Il0(t KHSftyi (0 9 fc^-fXy- <y 7 S 2 0 

*-3 0 6^}fr$n/ci^ Uf-y^s 20 itye 

S ) , L C D 3 0 3 4 ICtjkT*:— FWt&WuS 50 
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zm^-rz, cic:t% ±ogM:$aa (4) © 

(Xr-y^S 20 2TJYES) , 

e&mmmitm (4) &i>\ fe^&g^t&a 
(4) tmc ^mmmitmm (4) at; 

feSlffljSMKiftffl® (4) T^SOl&ffiKom. BP 

■5, BifenwfcjRwrrsfljsoa^L *©g*fiiL s * m 

axi:I/MLs*min, a * ©gAffi a s 

*maxi:|/Mas*min, b * ©g;MI 

b s * m a x Rtfg/M£ b s * m i n 0£U%&fct& 
C fc*S#f5Bl«, ^ffl L D C 3 0 3 
Uf7/S 2 0 3) „ B#fe#¥#K (1 990^, 
Vol. 14. No. 3. 1 5 4^-S?) fcfcftfcf. S 
A©Bltfe«, Wfi«^L* = 6 6. 13, fefi$#a* 
= 12. 43, b*=15. 2 6T?26»K B*A©Mfe 
tt,lfil»L* = 6 4. 8 2, fig^a*=12. 
7 0, b*=l 5. 7 7T?**o-09*.l& ± 
IEmfeM^©'lf 18 LT, Ls*maxMLs*mi 
n£6 8&l>*6 2fcKJEU as*maxRU'as*m 
i n£ 1 5Rtfl OfcSSU bs*maxRt;bs* 
min^UMl 3tl£t§o i85£©#S«:> x> 
*-30 lSffl^rfflgRtf^XALTfe^U m> 

Blfe«W©flWifcLT/N-FT-f^^6 1 4 (ecu 

(3) ©EBtfR^Sttfc*^ (Xfy7'S 2 0 5fY 

esk feSfflgaHtaas (3) KtffisnrauHfua 
a (3) ztstfe'tztmc. f^smmsmtum (4) # 

T3B®£^ffl L D C 3 0 3 fc^fS (7,x>y7 p S 

206) „ ttffl^tcioTiasjtircEfefisafcBBfs 
;\-KT-fx*6 1 4{ciaii$ns Uf'^ 
s 2 0 4) „ sfesiaaaftftBi (3) atf 

(4) ©£fJB& RtffiSHBiS»«i{tft® (3) Rtf 
(4) ©H^Ui, ±fB&ffi*VN-K7*-fX^6 1 4 

<fc t) w*m*n, memoimi2: uTanfeMwwsuap 

6 2 HtfL 2 *M^6 3 3, a 2 *?SlEgj$6 3 4, 
b 2 *8tg2l$6 3 5{cffi££tl3o ^ffl#(c«J;i9*>i{t 
®a (2) ©SB*^«3£Stlfc«^ (7f^S 2 0 7 

t*yes) , fe^gjgfkMa (2) Rv&&mmmm 
\mm (2) ^K^-r^ (xf77*s 2 0 8) „ mm 

(Xv-vfS 20 9T-YES) , &£MmMit9m 

( i ) Rv&mmmitim ( i ) zmm-rz ut 

-yfS 2 1 0) o «ffl*fcJ:OII7©5lBa«36Snfe 
^-g-fctt (Xfy/S 2 1 lfYES) , ^©ffi©^a 

zmnLtcm uf'^ys 212), u^-y-r^o & 
43, mmmic * d**- kks*- 3 0 6 awFsn&fr 

Uf-y^S 2 0 1T5-N0) . 
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(i) ~ (4) ©Mftfe»ssn&j&^fc*fcfctt, fe 
zmmmimw. ( i ) Rv&&mwmmmm c i ) # 

r^/l'hfcLTfa^StiSo 
[00 2 1] (3-3) fe2RB«8<t«lS 

^©fe^ftsgjifttos^iitrrso fe^gmsaa 
(i) it, -r7*;i/h"e^fT*n««yn?feao #Ma 

Bfija#L*, fej©£#a*&tfb*©fefSSlfS 
H 08gD£#L*©g*iiL*ma x £*/J4lL*m i 
ru fegj$#a *©g;MIa *ma x tM'bUa *m i 10 
n, fe^Jjfc^b *©g;Mitb *ma x fcJR/Jvfib *m i 
n) *|ftfflU 07 (a) ~ (c) KTfrrPryK&S 

fcfflfcU fefil«#a*fttfb *©##*. feSBBrtfc 

5 fcSSrrSo #£«K0!l©*^ 9§&jft#L 
*©#*£, 0~2 5 SfcSMFT S£-5£ggiU feg 
|jR#a*Rtfb *©##*- 1 2 7-1 2 8fcWS 
i^fc^H-TSo feSWBiSftfciai (2) W\ 0 6tc^ 20 
■TL*a*b*Sfe^if*t*»eaj»*nsj:5»c, fefi 
a * Rtf b * ©Stf&IBHtf L * ©filfc «fc o 

H«(cE^<9, &IBHrtfc&SH*©fefij£#a*Rtf 

b *©##*. ^n^tu MPirttfe^tiif-^ 

#a*&tfb *CD^^, *-n-FfrU -12 7-128 

fc^f«<fc5KSHf So feSKaaftfiBi (3) 

tt. ffiffl#»c«fcDRS*nsflllfe1S«©«Hrt (Ls* 30 
min^L*^Ls*max, as*minSa*^a 
s*max, bs*min^b*^bs*rnax) 
S mmfctt L * „ fejgjjgtf a * Rtf b * ©fit©r- £ 

Kioarse-y -r*o m^f, 02 

3 (a) fC^fJ:?^ Ls*min — Ls*max© 
«Hrttefc*L*t<:*fL-a3\ ±fE§BB*ttC&Sl£g/jg 
#L*±?>fcj£i^llSBIfc:#*SHirSo CftlckK), fife 

M^ofes^'i4^iPi±-rso fe^nggsiws (4) 
it, hzmmommfftfri*. &mi&fra*Rxfb*<D 

ffi©««©B*fctt8(lte«afl^*fl^o 
09*tf * flflfeM^fcgf SBiSi©ej^$# L * fcoi^T 
02 5 (d) t^t^77tloVT, fe^ffBgjl 

^jtaa^trrso ftS7?> flafe««fcjB*a^ii«©w 

g^L*{cOV^T«. 02 5 (a) {C^T^^Cg 
•^^T, feSBIRjjKtftlS^^fT-rSo cttfcfcO, §1 

[0022] (3-3-1) &&mmm<mm®RzrM 
mint, &&mnmtmms 0 zms&gmmm 50 
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<tMs^6 0 5 &£N£&jffii 

g56 0 2cfct)j2l6nT<5L*, a*, b*©&x-# 
tt. ^n^nL*MS^6 3 0> a*8S3$S$6 3K b 

*Mmgi5 6 3 2tcA*^n, feSKS)S{fcMa (1) - 
(4) <Dft<D®tifri otmznzo fe#siBH^ma5 

6 2 0(t L*. a*, b *©&r-£©#*PtSB (W 
fi$#L*©g;MlL*ma x £g/N!L*m i ru fe 
fi/£#a *©i^Ia*ma x tSk'bBa *m i ru fe 
aj£#b *©gAilb *ma x ^g/MBb *m i n£r^ 

WTn feS^iBHfcv^o ) £$ttiLTieiIf s„ 

feSHSiifkMa (2) *mft~r2>m&, &mm 
iSH$tfjgi5 6 2 otts mj£©§EB-eKgj6*iSE£g$# 
l * <D&mmmc&ftwim*»>— Kr-f^eu* 
e^^mfo BafeKJS'ja5 6 2 1 » % fe^giiiMa 
( 4 ) ^nfrt sis. mmomm&ft l * &tffeg/&# 

HF*3 (L s *m i n — L s *ma x, as*min— a 
s*maxs bs*min— b*max) tcd5S^f§-a 

^ciBita56 2 3^M-rw;i/©mfefi#^m*-rso ^ 
-ru^;v©flifefi^*«tfaofeiiiift««E«ais6 2 3 
a^B^©rKPx^fEti-rSo c©*&©rK 

UXM^i, 2 2^<fcD^fig?tlSo 

^k/a^{t«yi»6 0 4-e^k^txfcx-^ l 2 

*, a2*. b2*tt N ■?-n j ftlL2*iiWSP6 3 3, 
a 2 *^»g|56 3 4Rt/b 2 *iHfiE31$6 3 5KA*?tl 
So L2*M©SP6 3 3. a 2*aj?^6 3 4Rtfb 2 

*mn&6 3 5«, &mmmikm&6 2 otiEtisti 

TV^SfeMSi5H©-r-^ (WS*»L*©fib*:filL* 
max hg/J^ L *m i n , fejf$# a * ©g^:® a * 
ma x irg/NIa *m i ik feSfig^ 1 b * ©g*H b * 
maxtl/hib*min) r^ttiU Cft5>©x- 

^{cacj^r, feSKiss^^iaa^^T-rso l 

2*^g|56 3 3. a2*M^S)56 3 4S.a ; b2*iilS[ 

356 3 5«, &mmsmsm (3) ru (4) zmn 

±iefeSSi6H©-r-^©ftfi^s a-Kt^ 
1 4*»6»lfe«*fcov>r©flMB*ll*tfi'5-o $ 

it, &&fflmmm<t9m (4) *^ffrs«^ttt, x 
**nsBSR©7 ? -**v fifefi^tcs-r^jiimTfes 
©*\ 9^©nHRtfmfiff4neitffi6 2 3 ±0x^*1 

So 

[0 0 2 3] 0 1 2«, fldfefiJS'JgP 6 2 1 ©@g§0-?& 

So mmm^6 2 nt, A*$nsB«^§ife^© 
mmv&z> tmmt s*§^c /n-t u^;p©mfem^^ 

m^fSo BM^L*ti, J£38§§6 5 lRt>*6 5 2{C 

L s *m i nRXJSckmh s *ma x ^Jt^^tlSo bt 
t«»6 5 ltts Witrit»L*©ffi^ Wfi^L*©|l 
^Ls*mi nW±©«^-{C/'N-i'lx^;7l/tDM^t±J* v r 
So i±$5#§6 5 2*4, |g^L*©i^Ls *ma x 



(11) 
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Ul : X*1b%%&\L>\'(\s^)\><r>ms%*W]1r%o AND 
y-h 6 5 3M\ mm§ 5 lRtf6 5 2 iO/M'l^ 

So feg$#a*Ji. i£3&§§6 5 4&t?6 5 5K;U7£ 

n, ^n^n. ^^©fes^a *©g/jvfga s * 

m i nRXSm±^a s *ma x tttmZtlZo J±3&#§6 

5 4MU feg$#a *©ffitf a s *m i n^±©l§£fc: 

# a * ©lg# a s * m a x WTl?fe«^^;\-r L"^;U 
©<I^£ffi£T3o ANDy-l> 6 5 6li, ttM%%6 5 
4Rtf6 5 5J;f)A^ l^/V©{I^Aft£ nfc*§^C 

6 5 5 8teX**n, ^tl^tl, UlftSI^Ofe 
g/£#b* ©ft/Mil b s *m i nRtfgAflb s *ma 
x i:tbl5*n5o tb©§§6 5 7Hu fejej&ab *©{! 
tf, b s *m i n«±©i§^C/v<l^/l/©{i^£aj£ 
?2>o mm6 5 8lt, &gj£#b*©fil#b s *ma 
xOTT?fe^^{CM^U^;KDM^ffi^-r^ 0 AN 
Dy-h 6 5 9«, i±3$§§6 5 7&t>*6 5 8 J^/vflx 
^©{i^tfX^Sftfclt&K/M' W/l/©{|^£ffi*i 
f3o ANDy-h 6 6 0tt, ANDy-h 6 5 3, 6 
56, 6 5 9 £VX1lZtl%mmP3:T?\4l"<>l<DWi 

Wm$,ftL*<mt>\ L*max~L*mi 
n©fBHFtyc&tk feg/?!c#a *©#i^a *ma x~a 
*mi n©fBBrtfc&>3. S^fefi/^b *©ffitfb * 
max~b*min(?)i31rttS5^li:, /n-<U^;V 
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30* ©#&, 



flU O^a *^a *ma x 



[00 2 4] (3-3-2) fe^ftjlft®! * 

L 1 * = 2 5 5/ (L*max-L*min) 

^mtmtmiis me (a) ic^-r^y^m^<i>(o 

T'&3„ BP'S. ±12 r&5j ©80¥T?tt. L*m i n~ 
L * m a x OtBHT?^*T* BJ3g/£# L * ©fil£ 0 ~ 2 

♦ icovvr, rise 6 j fc^raw*siWiU feg^ 

#a 1 *>&*i65o ftfe. r»6j T*lt, a *©<!# 0* 
a 1 *= 1 28/a*maxXa* 
a 1 *= 1 2 7/ I a *m i n |x (a *-a *m i n) -127 

fflU a * m in^a *^0 

mwmmmte, me (b) £*3-^7fcS-3<*»© 

T*&3 0 BP^ ±12 r^6J 0~a*ma 
x OKHfcftffi? S a * ©&<g£ 0—128 ©IBHfc# 
ft^ilcUL, a *m i n~0©IBHT#fr , 3"5"fe 
mi&ft a * ©£ffi£- 12 7-0 <DlBHfc$Wrr S «t -5 

7 J fc^ffcJIfc^fTU fefifiE^b 1 *^*i6§ 0 ★ 
b 1 * = 1 28/b*maxXb* 
b 1 *= 1 2 7, 



*hi 3 it, Gsmwmksim (H9fc*-r7xv7s 5 

5) 0 &mwmwm en #w£stiTv««a. 

7 * ;i/ h ©fe^nagjii b$aa ( 1 ) s (7 r >y 
7s 5 1 0) o QSflNtiWdm. (2) jWRjgsftt^ 

3*§££H\ fe^ftMtMS (2) **fft* (Xf 
10 -y7S 5 2 0) „ &3ilMBWftQfii (3) JflKfiStlT 

vs«aicik fe^wajiftftyi (3) *§*ffr* (7 

r>y7S 5 3 0)o &£R9S3ffcft!@ (4) jWR«*n 

T^««dictt, e&Boaafcgyi (4) fc^fr-rs 

Uf77*S 5 4 0) o 

[0025] (3-3-2-D fegmnfltfoa! 
(i) 

H14I4, fe?SIBI«aMb*PI ( 1 ) (E 1 3 ©7r -y 7 
S 5 1 0) cD70-^^-hT-fe5 0 £t\ fef§3!$BH 
t LT, BOao^fi^ L * ©g*# L*maxtg/h 
20 iL*min, fefi^a*©'l^la*maxtl/h 
la*min, fttf x b * ©fbfcffi b * m a x 

tg/NIb*mi n^*i6, *46fc&f§£feffSliEB#i 
W»6 2 0fcE»TS (7x-y7S 5 1 1) „ feafflg 
jHbffla8B6 0 3T?tt^ 0 7 (a) - (c) ICtTs??? 

7tc&3<Mmam*9&ftz ut'^s 5 1 

2) o Wfi«» L * JCO^T. rg(5J fc^ 

[&5] 

X (L*-L*m i n) 

8M!aift©a l *(7)#t0i:^SJ;9{cJ!i 

DK6] 



40 



T^7J T*«> ±12 Tic 6 J fc^at. b*<Dffi#0© 
*&x gjlft^am© bl*©ffit,oi:^a<fc9 fcMS 

QR7] 



a^swftyitt. 0 6 ( c ) {c^r^7{£ 
T-fe^o ep^, ±12 r^7j (omn-va. 0 



flU, 0^b *^b *ma x 
b*min I x (b*-b*min) -127 
flU b*min^b*^0 
Eo*<t>© xOl6ilc^t5b*<0SfiS0~l 2 8©±IBH{C 
-b*ma 50 #*frf«fifc:SgHU b *m i n — OOEffl^^fS 
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fel!aS#b 1 2 7~0©®5BK#*[ff 3=fc 

9 fcSSTf 5o €Ut$# a b * ©fe^liflgigffciQ. 
a (l) fcfc^T. «9gfir-**IHWaott, J-XT 
©SSK J: ^ 0 G B T C SSO^fMit^yD >y * 
#«#5»n5¥^fiI1f «B L ARtfl«IHg$jR L D 7 

fffffi^a-r. i j =&b^cox- 

^©fiKM-rsiiBB^a-r. tot, cn?>©T-#{c 

» , a * RXf b * ® IBfHB&ft L D OMim& 

fc&*„ *ct». &sKKi{t«yi (i) t*&4, jm^fe 
?-*imw$%>o ftfc, ±IB r&sj - r$7j tc^ 
"rson*fflfrcsai©iii«wffiiL*, a*, b*©^n 

fnof-^K^T, t^iL*max, a*ma 20 
x , b * m a x , Rt/g/hll L*min, a * m i n , 
b*mi nli, ^fVftl, /\— Kx^X?6 1 4 {CgBH 

5 o 

[00 2 6] (3-3-2-2) feSWflBSftffiS 
(2) 

«li:bTS?n*3*K©3^7c2lfflT?»So #©01 5 
(a) ~ (d) , 016 (a) ~ (d) , 017 (a) 
~ (d) , Hi 8 (a) ~ (c) **2 5 6fe*»5 30 
ft %Wmm$><D RGB ®«t - ££L*a*b* 
fcg&LTftetlSL*. a*, b *©&f f -*T*&-3 
T, «->«rmSiBH©WSL*(c43^5a*b*¥ffifc# 
£T3fegJ&#a*, b*Rtf, cnsof-^©^ft 
Hfflfcg'THTJ&So #HKfet^Tl^*nS a *ma 
x , a * m i n $.1/ b * m a x , b * m i n 14, K 
tVT.^6 1 4fciBfiSft-CV*o feSffl«a{k«HI * 

al*=2 5 5/ (a*max — a*min) x (a* — a*min) — 127 
b *WM&B 3 214, feg/£#b *{COV>T, &® r» * BR 9] 
9 J ©BWfcgfTTSo *40 

bl*=2 5 5/ (b*max-b*min) x (b*-b*mi n) -127 
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* (2) (omnm. &mmm&mm6 2 o&, ms©«i 

A-Kr>TX^6 1 4fr6R#tfrt-„ 015 (a) 

018 (c) ^6aiiB?tiaj;5»c. KJtL*©ji^3 

OJiTF, Sfctt 1 0 OfcLh©«£fctt. a * b 
#ft"fSx-*©»tt#mfc^&<. Ss£r-*©#£ 

a *Rtfb*»4 % -12 7-1 2 8©Hin*fcD5*fi 
©rt, &^©llfrftiBHLfrffl^T^ft<^<: £tcft3o 
flSKSMBLfc^dK:. GBTC#5St?&4, 4X4®fSt:7 
O-y^fifC^ftTS 1 6il01if-^X i j ©illc 

&mt, Ki»3H%ffoT#i6So £©£#>, #iam©ia 

Htffc < ft o T L $ v\ is® r- * ©tt^t©»fi^ffi 

Tf So ?ot% f&HHHfcttl (2) T?14, BJ|Jg$ 
S*iKcaHtT##t3<i:5fc, #^fi8!0>J©S£, -l 

2 7~i28 icfflatz j; tsjiftrso 0 1 9 «, 
ftassibjai ( 2 ) (013 t^-r * f^s52 

0) ©7P-^*-h-e&£ 0 $1\ SBWK^fcLTa 
= 0*K£-r« Ufy^S 5 2 1)o 3fcfc0©te*« 
ST* Ury^S 5 2 2)o &&BB%l$tiU (?=30 

LT, ^i6M-K'rVX^6 1 4 tCf3tt$tlT^5 a * 
max, a * m i n HkZF b*max, b*min 
HUT (Xry/S 5 2 3), mZl£, 015 (a) ©*§ 
a*maxii40, a *m i nt4 2 0•r^D^ b* 
max«60, b*mi n(i-80TS§ o a *j||^gp 
6 3 lRt/b*MH£l5 6 3 214, 02 0 (a) St>* 

(b) ic7j&?77im-3<m.m<tfm*mt-tz u 

f-yyS 5 2 4), a*SB?956 3 1tt. fefi^a* 

{coi>r, ^© r^8j ©iH»^^1-«o 



5) 0 0©fi!2Wr5£©g;ttiIj3nia xT?ft^ft6 (Xf 
«;^S 5 2 6T?NO) , frfcft 0£IS£f 3 (Xf^ 
S 5 2 2) o *^StSM©^o-. 0©H«, 3 0^e> 5 
^ij*i-e3 5, 4 0, 4 5, 9 0, 9 5, lOOtS 
5££ft3 0 j8max©fitt, 1 0 0r*$>5 o ±tZ!Bm* 

t§o 016 (d) tt, a = 6 0, 0 = 6 5©i§-&, BP 
■560^L*<6 5©iEH{c*3tt§ a * b *¥B5{c#i£ 



50 



taifti^a*, b*&tfs cne.©x-^©#ftiE 

mZm?mT*hZ>o C©*&, a*max«60, a* 
m i n(4-7 OT'fet), b*maxttll0, b*mi 
nt4-7 0T?fcSo a*?Sgai36 3 lRt;b*M©SI56 
3 2fi, 02 1 (a) Rtf (b) t^f^v7^SoX 

araMtaBas^ff-rso 018 (c)«, a = 95, p 

= 100<DS^ 5^L*<1 00©®Hfc43tj- 

ti5.©r-^©#fe$i5H^-r0T'S5o c©^-&, a 



(13) 
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*maxte(k a *m i nit- 3 OT?&Ds b*max 
(i8 0, b*min«-10T^5 o a*Mff9$6 3 1 
fttfb*8HRK6 3 2«, 02 2 (a) (b) 

TStf, *f§WictUcPS££ft&V\, W*tf, a*b 

[00 2 7] (3-3-2-3) feSKSiifbMa 
(3) 

&mB3M\&m (3) Tftt, BlfeSP^OSStt^k: 

L * a * , b * tcflfiOfg««k t) t> 

£$3H©l£>y h£fiJ<9^TSo DlfiiNKOfllfH (^fifiic 
# L s * m a x Rtf L * m i n „ a s * m a x 

S.tfa s *m i n, feJS$#b s *ma xRlfb s *m 

in) \t, &&mmmit$m o) ©aasisfcteratfc 

<fc»)«£*ft*o MS-fef, 02 3 (a) IC^TJ:?^ 
Ls*min~Ls*ma x©$EBFtyC$>S L * fc^f L 
Tit, ±IEIBByt£&S L * «fc D fel£vtf5Hte##S"£ 
So c*ifc«fct>, Btfe$g«©&33H£*|q|±t-a. 0 2 
4 « N fesrafBUbBBi ( 3 ) (013 ©xx >y y S 5 

3 0) ©7P-?-+-h-e&So A-Fr-fX^ 

6 1 4(caan«nr^s0ifiii«icN-r«fimi (^a^ 

#L*©g;MilL s *ma x fcft/Jv|lL s *min,fi 

a * ©IfbMi a s * m a x tsk'bM. a s * m i = 
255-aLMs 
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10 



20 



Ll*=- 



LM-LMs 



x {L* — L*min) 



ik fegfiSc^b *<DB.±Ub s *ma x fcft/Jvffib s * 
mi n©&18) £Ifc#ffiU ^ffitfcfB^ilfeWg'JgP 
6 2 1 JdSST* Uf'^S 5 3 1 ) o fef?3i$SH#! 
ffigP6 2 0tt, X**n*W<ja»L*<Ofb*:tfL*m 
a x fcg/JMgL *m i ru a * ©g;*:'!® a * m 

a x £g/Jvf® a * m i n Rtf b * ©ft*|@ b * 

ma x fcg/Jvdb*m i n^fflU ttifciBttTS 
(Xf-^S 5 3 2) 0 L*MSgP6 3 0, a*M»g& 
631, b*M^S&6 3 2li> 02 3 (a) ~ (c) K 

5 2 4) o *HMF!i©fe^fiji{tMs (3) -ewu « 

ffl#fc*DJBS*nfeHHft**0r-**ofl» (flU 

SSftrSo L *M»SI56 3 Otis feS51fBBfcffigB6 
2 0t<k»3^ai$n/cL*ma x, L*mirK&t>\ 
fl&PJgijas 6 2 1 icmfeZtlTc L s * m a x , L s * m 

i nOfitl^T, #© r»i 0J tc^-rMS^tf 
t\ 93£$#L*©#*iJ£0~2 5 5£iE8i#*iff S£ 
SKSSTrSo &*5, £CF© r»i 0J L*ma 
xtL*mi ni:<OMLMJ:U Ls*maxfcLs 
*mini:(Oi^LMsm, ifc£©Sj$?£B& 
tf&Tc&b, mm&ttL *©<!# L s *m i n©i§£©0£ 

I^Ls *ma x®m&(Dm&f$ttL 1 *©ffi£jS£-T 

So 

Cftl 0] 



{§.Uv L*minsL* sLs*min 



LI * = a(L*-Ls*min) + {J 



4M. U Ls*min sL* s Ls*max 



255-aLMs 

Ll*= LM_LMg ~ x(L*-Ls*max) + V Ls * max sL*sL* max 



tu «tsiwrafesfflas««i«yi (3) T?«ffl«n 

So a *M^SI56 3 1 It, feSga$BB$fcB9$6 2 OfCj: 
D tfttH*tifc a * m a x , a * m i n , Rtf N ilfefiJS'J 
S6 2 1li:iaSJtifeas*max, as*min©fil 

jcs^T, #© r» 1 1 j ic7fr?ffiM*fi\t\ feja^Jc 

#a *©#*&*- 1 2 7-1 2 8fcIEM#*FraJ:3fc: 



^M-TSo WT© rfti lj fcfc^T, a*ma 

xta*min}:(OMaMfcU as*max£as 
40 *mi ntOMaMsi:t§o Sfc, fegfi£#a*© 
s *m i nOf^OfeM^a 1 t 
t So a * ©ffitf a s * m a x ©*&©ft£j« 

#a 1 *©fil^/3' t-TSo 
[ill] 



al *=■ 
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255- a -aMs 
aM-aMs 



(14) 



x (a*-a*min)- 127 
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a*minia* sas* 



min 



al * = a(a *- as * min)+ P' - 127 



il U, as* min s: a* £ as* max 



al * = • 



255- a aMs 



aM-aMs x(a*-a S *max)+ 7 '- 127 fiu as * max ^ a* ^ a* max 



±IBa' RtfjT ©ffitt, a-K^^^6 1 4(cfEt 



*^HT3o &*5. fiTF© r»i 2 J fcfcv»t\ b*ma 



stu wcwmsGsmmmsm o) r^^ti 

3 0 b*iStJH&6 3 2fci\ feSSa§BB$tBg|5 6 2 oicJ: 
!5fttH3ft;fcb*max, b*min, Rtf, il&ffilHI 
6 2 HCR&Stflfcb s *ma x, bs*minCDt 

fcg-^T, &© r»i 2 J tc^-rsw*fTi/\ 

ftb*(D#1fiZ- 1 2 7-1 2 8tciE^^-r5J;a^* 
255-a-bMs 
bM-bMs x(b*-T>*min)-127 



bl * = ■ 



bl * = a(b*-bs*min)+P'-127 



x tb *m i n £:©!!£ bMtU bs*maxtbs 
*min{:©i^bMsm. Sfc, feg$#b*© 
fi^b s*mi n©*§^©fefi/£#b 1 *©ffi£a" i: 
•T So feJg$# b * (Dim b s * m a x ©*&©feg/& 

#b i a-rso 

Cftl 2] 

4§l/» b*min s b* < bs*min 



1&L/» bs*min sb* sbs*max 



bl *=- 



255-abMs 



hM - bMs 

±f5a" RtfjT ©ffitt, A-Kf-<X*6 1 4fc!Ett 

So 

[00 28] (3-3-2-4) fefflBMHbft« 
(4) 

&g.mmm<mm. (4) t*m\ jn&^©s^tt^#^ 
iRi±-rs/ci6> mmT-z&vmmmzmtmm* 

mmJLft<Dmm(om&f£ttL*ic'D\,^x&, 025 

(a) fC^f ^'77fc:g'3^T0~2 5 5lCjEMW6? 
ZZo^mttZx, fflD5f, Bfl&iBjg (L s *m i n^L 
*SLs*tnax, a s *m i n ^ a * ^ a s * ma 
x, bs*min^b*^bs*max) ©lBW:fe 

z>mm<Dm&f$.#L*icMLxit, 025 (d) tc^-r 

^v^fcSoVT. 0-2 5 5KlE£I#*frf 3<fc?fc^ 

flllfe1S«W^OfeS^tt*t,|Rl± , r*o 02 6 
tts fiSNHfttUI ( 4 ) ®13<DXf77"S5 4 
0) ©7n-f+-fffe5 0 M-Kr-fX*6 

1 4 <t *jaife««T?*a twftt%m&a& l * ©«** 



x (b*-bs*max) + y'- 127 bs*max sb* sb*max 



^tLs*max tSk'h® L s * m i n , feSfiSc^ a * CO 
SAfla s *ma x tWi'hBa s *m i n, fijftj£#b 
*©flb*;titb s *ma x tft/JMBb s *m i nO§I^ 

30 3 (Xx-y7°S 5 4 1) 0 fefflPHEffi&ffiSB 6 2 0fC<fc 
X^tlSWJS*»L*©flfc*:fiL*maxi:«/h 
Bl *m i ru feg$#a *©HAiIa *ma x fcg/h 
ia*m in^ ^LT. feSJ&fr b * ©HAfit b * m a 
x fcg/JMBb *m i nfctttfJU Cft^lEII-rs Uf 

-y^s 5 4 2) o 5feicfiWbfcj:dfcx m&mfflmm 
6 2 1 « % A*«nswfi*^L *, aa«»a *atf 
b * <o&mt>\ GtmmicxQWt&ztircm&w&icm't 

40 Rtf b *<Dfmfr i oT?t,aifei!g«w^ti:a&**& (x 

f-^S 5 4 3-??NO) , L*SJWB6 3 0, a*M» 
§136 3 1 Rtf b * M^SP 6 3 2T'«, 02 5 (a) ~ 

(c) ic7*?777icm-3<mmimm*mfi-?2> u 

f-y7'S 5 4 5) o L*MHgl$6 3 0tt, #© r» 1 
3 J fC*-fiaj¥**fTU iM&frL 1 *^*i6§ 0 
[Si 3] 

Ll* = 2 5 5/ (L*max-L*min) x ( L * - L * m i n ) 

ccommumte. 02 5 (a) ic^t^yim-^< t> fS®TO£#L*©it£o~2 5 so^taHfc^-rs 

cD-efe^o fiP^ ±12 r»i 3 J ©8t»T?tt. L*m i ^C^STSo a*?g»g|5 6 3 1 « s &© l"ft l 4 J fc 

n~L*max©«HTf^-rsflafe««W^KfeS|iJ 50 WMMfcfJU feS^a 1 *^*46S C 



(15) #Pw1¥9-9 0 6 9 

27 28 

[ftl 4] 

al*=255/(a*max— a*min) x (a* — a*min)— 127 
Z.&&&9mit. 02 5 (b) [:^t^77lclo*< i *%it%mz.m£?2>o b*mmS32te, &® 

©T?*«o ±12 rfti 4 J fl^B, a *m i rfti 5 J fci^iWWtltff U feg$#b 1 

n - a * m a x ©«lTC#^*SlfefBi&attfc&3iB <5 0 

a * <D{i£- 1 2 7-1 2 8 ©£$BBfc#* [ft 1 5 ] 

bl* = 2 5 5/ (b*max-b*min) x (b *-b *m i n) -127 



coSWfiffltt. 02 5 (c) fc^f ?77teS-3<fe 

o-e^So sp^ ±12 rfti 5 j ®ajre«, b*mi 

n~b *ma xOtti8^*-r*flllfefSH*Wn»cfeSH 
JROfelfiE^b *GMB£- 1 2 7-1 2 8<0£8SHfc# 



jKrKix^cflrr*. 0i&miBiifX6 2 3^12112*1 
3 iacfb*a»aJ6 3 27*14, 02 5 (d) - (f) 

S 5 4 4) 0 L * MWffi 6 3 OXit, &0 rft 1 6 J fc 
[ftl 6] 



7S543T?YESK flJlfefy»JS6 2 1 jOTfeM 

Ll*=255/(Ls*max-Ls*min) x (L*-Ls*min) 
ccDM^$aa«. 02 5 (d) lC7r,?7 : 77lcM-3< *> ★ 31336 3 im #«D rfti 7 J f^iTMI?£ 
OT^S, SP%, ±12 r»i 6 J OjggT'tt, L s*m 20 fejg^a 1 ***46S 0 
in~Ls*max ©iBBT^-ftl" SI$jfifiR# L * ©fit [ft 1 7 ] 

£0-25 5 0£IBHfc## , r*ffifcSS , r3o a *iS* 

al* = 255/(as*max-as*min) x (a*-as*min) — 

1 2 7 

COSJSflSItt. 02 5 (e) K*T^7fc:go\ fc 
OT»«a. gp^, ±12 r»i 7J ©MitTM:, a s*m 
i n~a s *ma x<Dm&VM6? &&&&&& *<D{$. 
*- 1 2 7- 1 2 8 ©£«fflfc##f Sffifc?£g-rSo * 

bl* = 255/(bs*max-bs*min) x (b*-bs*min)- 
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